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Since the inception of the INpustRIAL ARTS AND 


VocaTionaL EpucaTIon magazine, it has been our 
policy to supply, as part of our subscription service, 
twelve monthly issues. During the depression, when 
the regular issues of the paper were again and again 
showing a pathetic loss, we continued the old policy. 
The question whether the summer issues are actually 


used by the reader arose, however, and a study of the 
reading habits of our subscribers was made. 

With the splendid summer courses offered by 
teacher-training institutions to shop teachers, it is 
not strange at all that many of our readers spend 
at least part of their vacation either teaching or 
taking advanced courses. But the fact remains that 
the greatest number of them are not at home when 
the July and August magazines arrive. Then, too, 
advertisers assert that the value of the advertising 
is deferred to September and October and _ loses 
some of its immediate time value. 

Facing the issue frankly, then, we have concluded 
that four to eight additional paves in each issue of 
INDUSTRIAL ARTS AND VocaTIONAL EpucatTIoN spread 
over ten issues of the magazine will give the sub- 
scriber a superior editorial service. We are convinced 
this solution of our problem will not only mean 
a bigger and a better magazine, but the editorial 
service will come during the vital winter months of 
the school year when every teacher is on the job. 

We sincerely hope that our readers will like this 
change. All subscriptions this fall will be dated on 
a ten-month period. We shall not increasé the 
subscription price, but we shall strive to give you 
a better paper. 

FRANK BRUCE 
Publisher 
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@ PRACTICAL INSTRUCTION 
in one of industry’s increasingly import- 
ant trades. 

@ IMMEDIATE APPLICATION 

of class work in mechanical drawing to 
actual shop practice. 

@ DEVELOPS SKILL 

in the use of many different types of hand 
tools and machines. 


@ INEXPENSIVE SHOP EQUIPMENT 
and low-cost materials. 


@ SUSTAINED INTEREST 
of students in designing and making 
products of practical value in home and 


) industry. 

ROVPERLY planned sheet metal working courses offer students broad, 
practical instruction in work with metals, in the making of shop drawings 
and patterns and in the use of a great variety of hand tools. Yet the invest- 
ment cost for equipment is lower than for many other mechanical courses 
and work materials are very inexpensive. 

In equipping your sheet metal working shop you want your students to 
have the great advantage of working with well-known standard equipment 

. identical in design and operation with equipment used in commercial 
sheet metal shops throughout industry. Pexto machines and tools have been 
first choice of experienced sheet metal workers for the past 118 years. 

Equally important to you in planning a new or expanded sheet metal 
department is the fact that Pexto has had long and successful experience in 
working with trade and vocational schools throughout the country. 

You can furnish your shop complete in every detail from this one re- 
liable source, secure in the knowledge that your classes will obtain latest 
approved designs in the rapidly growing sheet metal field. Send us an outline 
of your plans and available facilities. Let us show you how much can be done 
on a limited appropriation in training students for one of Industry’s most 
interesting and promising fields. Write for school shop Bulletin SP35. 


SOUTHINGTON, CONN. 


THE PECK STOW & WILCOX COMPANY 
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Industrial-Arts Adjustment 
Possibilities and Vocational Education 


Roy A. Hinderman 


Supervisor of Industrial Arts and 
Vocational Education, 

Public Schools, 

Denver, Colorado 


Persons who achieve successful voca- 
tional adjustment are those who possess 
two elusive characteristics. These two 
qualities are versatility and adaptability. 
Sudden and _ continuous _ technological 
change with the attendant disappearance 
of old established vocations, a shifting of 
emphasis from production to distribution, 
and the emergence of new types of work, 
tax even the most agile mind and body. 

It has been reported in many publica- 
tions that the emotional resistance to 
change is probably as potent a factor in 
continuing the unemployed state of many 
persons as is the attendant lack of skill. 
The adjustment picture may appear more 
realistic if some conclusions are presented 
from a recent occupational trends study.’ 

Personal adjustment qualifications are 
summed up as follows: 

1. “Employers stress the importance of 
social experience which prepare’ for living, 
working, and playing with others. Play is the 
foundation of a joyous, well-rounded, health- 
ful life. The individual who will be in 
demand is one who can get along successfully 
with other persons, since employers believe 
social intelligence is to be an increasingly 
important factor in future vocational success. 

2. “They suggest that more be done in 
having student’s attitudes reflect the fact 
that life, although interesting, likewise is a 
serious affair, success in which demands 
much resourceful effort. 

“Such present-day shortcomings as poor 
self-control, discourtesy, dishonesty, and a 
lack of dependability should be overcome, 
they insist, by stressing the great indispensa- 
bility of these necessary qualities in both 
social and occupational life. 

3. “In addition, each employer indicated 
some concern about such essential qualities 
as openmindedness, loyalty, natural humor, 
and neatness ‘of person and dress. 

“In general, employers indicate fully as 


7Edgerton, A. H., Occupational Trends, University of 
Wisconsin, 1936. 


much concern about the control of emotions 
while at work as they do about the control 
of motions.” 


Emotional Control 

The problem of emotional control is a 
very interesting one and has been the 
subject of extended researches over a long 
period of time. Hersey? found that the 
emotions of normal individuals run in reg- 
ular cycles of about five-week periods 
which range from a somewhat pessimistic 
state to one of a relatively joyous condi- 
tion. It is also true that all persons reach 
their highest emotional plane in October 
and the lowest ebb in March. An analysis 
of different kinds of work show that jobs 
which require continuous attention, or 
those that are practically automatic, are 
the most gratifying; while those that re- 
quire intermittent attention are most dis- 
tressing and lead to emotional instability. 

While problems arising from leisure, 
home life, sex, and finance at times condi- 
tion the emotional state of workers, it has 
been found that successful achievement on 
the job is the most important factor in vo- 
cational adjustment. No matter how nearly 
black things may look today, it seems im- 
portant to note that just as summer follows 
spring so it is also true, the brighter side 
will reappear in its regular course. 

It is apparent then that emotional 
balance is a very important aspect of voca- 
tional adjustment and that careful job 
selection plus a knowledge of human emo- 
tional cycles are important to every bread- 
winner who would get the most out of life. 


Educational Qualifications 
A second phase of adjustment has been 
summarized under the caption of educa- 
tional qualification: * 


1. “Other qualifications being equal, a 
college graduate has a far better chance of 
placement’ and of advancement than one 
without college training. 

“Notwithstanding past reported practices, 


2Hersey, R. B., Workers’ Emotions in Shop and Home, 
Chapter V, University of Pennsylvania Press, 1932. 

8Edgerton, A. H., Occupational Trends, University of 
Wisconsin, 1936. 
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What modern civilization demands 


from the youth now passing through 


our schools. 





one well trained in liberal arts and sciences, 
plus basic thinking, is now to have some 
advantage over the too technically trained 
and specialized candidate. 

2. “Employers advise young persons to 
come to them basically trained, but ready to 
receive special preparation ‘on the job.’ 

“They definitely specify problem-solving 
ability, the use of correct English, a knowl- 
edge of public speaking, and legible hand- 
writing for positions in which these are 
certain to affect graduates entering employ- 
ment. 

3. “Because of the many-sided demands 
at present it is suggested that at least a 
double vocational objective may be helpful 
for some time to come. 

“The employers sound a warning to those 
who fail to improve themselves while un- 
employed since they first ask: ‘What have 
you been doing during the past few 
months?’ 

“The challenge which has been presented 
to youth under educational qualifications for 
work is very definite. The relationships be- 
tween study and success should be clearly 
understood and youth should do something 
about it by continuous learning before and 
after employment. A rich background is a 
necessity in understanding rapid technological 
change and advancement. 


Job adjustment qualifications which 
were earlier referred to are summarized in 
these statements: * 


1. “In general, it seems that employers 
look for persons who have a_ reasonable 
degree of initiative; those who can solve 
their own problems if need be, and who can 
be depended upon to carry out instructions 
at all times. 

“They insist that a lack of experience is 
secondary to the advancement possibilities 
of the graduate; the most important factor 


‘Edgerton, A. H., Occupational Trends, University of 
Wisconsin, 1936. 
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being his willingness to work diligently and 
learn through patience, advice, and obser- 
vation. 

2. “The future employee will be expected 
to prepare for and do well two or three 
different kinds of work rather than one very 
specialized type as has been the case in the 
past. 

“Furthermore, employers expect the young 
employee to enter on the learning level and 
to remain there long enough to acquire per- 
spective as well as skill and knowledge. 

3. “Actual placement promises to become 
more difficult, since a higher level of prepa- 
ration is being asked for by employers, and 
everyone concerned will need to strive 
harder for successful wage-earning adjust- 
ment, with somewhat less satisfactory results 
than formerly. 

“They state they will judge employees for 
promotion by their continued _ interest, 
achievements, and general growth in work 
assigned. 

“Finally, several employers seriously be- 
lieve that, for the present, the standardiza- 
tion tendency in large power or oil com- 
panies, telephone or telegraph systems, chain 
stores or mewspapers, and governmental 
agencies (post offices, etc.) have placed 
definite limitations upon freedom of oppor- 
tunity and individual initiative. Youth should 
consider these conditions in their future voca- 
tional plans as long as they continue to exist. 
Employers (large and small concern represen- 
tatives alike) would have future employees 
explore varied possibilities in small and local 
businesses, including family interests or firms. 


They refer to enterprises dealing with 
creative ideas in science, art, mechanics. 
literature, electricity, and merchandizing, 


which capitalize on personal growth, courage, 
and character. Employers agree that the 
beginning position or salary is of minor 
importance to youth, but point out that the 
young worker’s attitude and interest at this 
period are significant to his future success.” 


Problems Confronting the School 

The brief summary of vocational ad- 
justment problems which confront youth 
emphasizes the importance of a carefully 
planned and extended period of education. 
Economic conditions have raised the age 
of entering work to twenty or twenty-five 
for most individuals and correspondingly 
the high-school enrollment includes from 
seventy to ninety per cent of the boys and 
girls of high-school age. It is a distinct 
advantage to have the pupils in school for 
a longer period of time because a complete 
educational program can be planned for 
them. The fact remains that the traditional 
subjects that were uninteresting to them 
when work was plentiful have not auto- 
matically become interesting to them now. 
If the needs of this group are to be met, 
n:v7 areas must be developed. Since much 
ci tie subject matter which formerly failed 
to appeal to them was abstract, the chal- 
lenge to some of the more functional sub- 
jects like industrial education is clear. Be- 


fore considering some of the new areas in 
industrial arts it may be interesting to ex- 
amine the change in emphasis in a com- 
plete program designed for articulation 
and adjustment. 

In most instances industrial arts has lost 
its separate identity in the elementary 
school to become an integrated part of the 
experiences of pupils in the form of con- 
struction work that gives reality to con- 
cepts and understandings. It becomes the 
basis for learning about the world’s work 
in terms of raising and preparing food, 
building and buying shelter, and manufac- 
turing and selling clothing. Understanding 
is enhanced and pupils are elevated to par- 
ticipate on a higher social plane. 

Because of the diversity of articles of 
industry the problem of consumer educa- 
tion is being given special consideration at 
the junior-high-school level as a very im- 
portant aspect of industrial-arts instruc- 
tion. It appears that the program of rather 
superficial exploration which dominated 
the earlier junior-high-school work is being 
shifted to more intensified exploration at 
the senior-high-school level. 

Industrial intelligence which includes the 
development of a background of industrial 
information, sensitivity to significant prob- 
lems in the mechanical environment, and 
the acquisition of appropriate attitudes, is 
a new development of the high-school pro- 
gram. The articulation of high-school 
preparation and vocational training pro- 
grams requires the co-operation of industry 
with the schools. Such programs as ap- 
prenticeship, co-operative education, and 
occupational internship appear to be the 
connecting links in completing the adjust- 
ment of future wage-earning groups in 
skilled and semi-skilled vocations. 

An example of the search for mechanical 
skill by a leading mid-western clinic may 
be of interest here. The night before Hallo- 
ween a large group of boys, enrolled in the 
industrial-arts classes, were guests of Dr. 
Jackson in his clinic. When the group had 
assembled it was taken through dimly 
lighted rooms, containing many grotesque 
displays of skeletons, embalmed arms and 
legs, and petrified skulls, to a projection 
room to see a film of accidents which took 
place on the field of sport, in the home, 
and in trafic. This was followed by a most 
interesting display of the bone surgery 
which followed each accident. Beautifully 
fitted butt, dovetail and lap joints in bone 
secured by German silver inserts, and care- 
fully attached braces secured with screws 
and dowels, were explained. The group 
then convened in the operating room to 
inspect mallets, chisels, saws, drills, eleva- 
tors, pincers, and even taps and dies which 
are called into daily use by the bone 
surgeon. 

After examining these tools many of 


which had been designed and improved by 
the surgeons, the new operating and ob- 
stetric tables as well as the non-shac'ow 
operating lamps were inspected by the 
group. Lastly the radio knife was dis- 
cussed. By turning one button a cutiing 
current was called into use with which in- 
cisions are made and then another button 
was turned to release a frying current in 
the point of the knife. The opening of a 
wound is gently closed and when the skin 
is placed in the correct position the knife 
is touched to the incision at regular in- 
tervals to fry the flesh together. This oper- 
ation takes the place of catgut and stitches 
in modern surgery. 

Dr. Jackson concluded by saying that 
the medical profession needs persons with 
mechanical skill and understanding, and 
that in the high-school industrial-arts 
work, boys may secure the much needed 
knowledge. 

While much attention has for years been 
given to the development of mechanical 
skills in industrial-arts work, the rapidity 
of technological advancement is calling for 
emphasis on the side of understanding. It 
seems that related understanding is a step 
toward versatility. Even though the cry 
of technocracy has subsided and we still 
are using money as a medium of exchange, 
new inventions are continuing to be intro- 
duced in society at an appalling rate. I was 
really shocked about three years ago when 
I found that an acquaintance of mine was 
being paid. to control the steel formula of 
razor blades so that they would lose their 
edge after they had been immersed in 
water for a minute and a half. 

It would seem important that boys 
should know of developments like the fol- 
lowing: 


1. Forty-three per cent of all steel is 
produced in sheets on rolling mills one half 
mile long, which cost twenty million dollars 
each. 

2. Eighty-three different kinds of steel are 
used in building automobiles. 

3. Bobby-pin wire is made in four hundred 
and fifty shapes, thicknesses, widths and fin- 
ishes to satisfy the whims of ladies. 

4. Activity in the steel industry is at the 
1929 peak, while fifty per cent as many 
men are employed in production and fifty 
per cent more in distribution than before 
the depression. 

5. Flashing lamps five minutes off and 
five minutes on make plants bloom all year 
around, while special insulation makes hot- 
house vegetables as rich as garden varieties 
because of a new humidity. _ 

6. One pound of molten glass can be spun 
into a thread that would reach around the 
earth and women’s complete costumes are 
being made of glass cloth. 

7. Glass alone is being used in new build- 
ings with eighty-foot towers and glass has 
been found to be an excellent road surfacer. 

8. Safety glass is seventy per cent stronger 
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because it bends under an impact and then 
springs back again. 
Intelligent Consumption 

The foregoing examples illustrate a type 
of information which persons must have if 
they are to make intelligent decisions. 
Without an industrial background the best 
one can do is to guess. 

The boy makes important use of this 
background in buying and appreciating 
industrial products. The high-school boy 
has just recently been permitted to drive 
the family car and in many cases has 
begun to receive an allowance for the first 
time. These two conditions make him a 
full-fledged consumer of industrial prod- 
ucts. The problems involved in buying 
wisely are by no means simple, and as we 
all know the rigorous analysis which in- 
cludes a consideration of utility, beauty, 
and service, vex many seasoned adults. It 
is probably true that of the millions of 
people who attended automobile shows re- 
cently, by far the greater proportion were 
confused rather than enlightened. Such 
terms as molybdenum, center poise steer- 
ing, sway stabilization, electric hand, over- 
drive, supercharger, and horizontal aero- 
dynamics are only a few of the things to 
be understood and gisted in a brief period 
of two hours. It is with this problem of 
careful consumption that industrial-arts 
courses familiarize our boys and girls. Prob- 
lems like those encountered in choosing an 
automobile are to be found in buying elec- 
trical appliances, tools, water softeners, 
furniture, cottages, and camping equip- 
ment. Consumer education is at once op- 
portunity and a challenge to the industrial 
arts. 


Leisure and Its Use 


The profitable use of leisure depends in 
a large measure on a varied background of 
interesting experiences. Such a diversified 
pattern of understanding can be enlarged 
by participation in industrial-arts courses. 
Tom Coleman was a boy who really en- 
joyed working with clay, color plastics, 
Keene’s cement, and tile and was always 
disappointed when he could no longer find 
new plastics with which to work. On a day 
in May last year a university geologist in 
Tom’s home town was making up an ex- 
pedition which was destined for famous old 
ruins in the interesting country of Mexico. 

In casting about for personnel for the 
group the geologist chose Tom because of 
his interest and skill in ceramics, and Tom, 
to say the least, was feverishly excited. 
There were things to pack, they would 
work below sea level where humidity is 
high, the natives would no doubt fail to 
understand them and so and on as the 
Prepaiations progressed. 

Finally they reached the ancient ruins 
and afer six weeks of digging and fruitless 


effort Tom found three quarters of the 
head of a small sphinx. Carefully guarding 
his treasure he expertly fashioned the 
broken portion of the head and received 
one hundred and fifty dollars for his fine 
work. 

Tom has frequently entertained a group 
of people for several hours with descrip- 
tions of the expedition and he is an ex- 
ceedingly interesting person to visit. 

This case illustrates a fine leisure outlet 
in industrial arts not alone through in- 
creasing interest in making things but also 
in opening so many new interest doors 
which hold new thrills and excitement 
perhaps more alluring than any of the old 
stand-bys. 


Knowledge of Industry 
As the pupil develops an industrial back- 
ground, and adds to it skill in wise buying 
plus some new leisure interests, he be- 


comes more sensitive to significant prob- . 


lems. The first time a boy learns to iden- 
tify a certain sound which comes from the 
auto on cold mornings with the fact that 
pistons are slapping, his sensitivity has 
been increased. Next time the relationship 
should be established by the boy. 

It seems important for a boy to under- 
stand that when the odor of gas is noticed 
in the kitchen that all valves on the gas 
range should be turned off, and then if the 
odor continues, a test should be performed. 
The test is by the soap-bubble method 
rather than with a flame. Again it may be 
that the camp stove fails to burn after 
fuel is put into the tank. A boy should 
know that burners must be cleaned and 
the generator must be unstopped. 

Again in the realm of employment boys 
should understand the seasonal aspect of 
building trades, of working on boats on 
the great lakes, of mining coal, and of the 
painting and decorating trade. They should 
likewise be aware of the growing fields of 
ceramics, metallurgy, air conditioning, and 
prefabricated housing if they are to choose 
wisely their entrance into occupations. 

This sensitivity is produced in boys by 
helping them see relationships in enough 
different situations so that they develop 
the skill of discovering the relationships 
for themselves. Industrial-arts courses offer 
splendid opportunities to assist boys and 
girls in becoming sensitive to significant 
oroblems. 

A carefully conducted program of in- 
dustrial education prepares a boy by de- 
veloping in him an industrial background, 
a sensitivity, and interests which make it 
possible for him to choose his future voca- 
tien in a cymsidered manner. The difficulty 
of choosing a field of work and preparing 
for it is clearly illustrated by the fact that 
most jobs require a combination of several 
things. 
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Draftsmen must double at ‘show-card 
writing, electricians must know something 
about air conditioning and insulation, and 
boilermakers, sheet-metal workers, steam 
fitters, and auto mechanics are required to 
understand welding. 

If you want to see an interesting pic- 
ture, step into any night-school welding 
class and observe the looks of determina- 
tion on faces of men in an overcrowded 
room. In many cases they stand gladly for 
two hours after a hard day’s work so that 
they too may meet the new type job speci- 
fications. 

Another example from the field of teleg- 
raphy. An interview with superintendents 
of three large Midwestern railroads re- 
vealed the fact that while Morse operators 
are without work there is a scarcity of 
competent telegraphers. In fact, the short- 
age is so severe that railroad companies 
are raising age levels to seventy-five, they 
are omitting physical examinations, and 
they are scouring the country for men. The 
difficulty is that operators must know 
Morse, be able to run the new printers, 


_ understand train orders, and be skilled in 


the routine of station practice, such as, 
way billing, selling tickets, and making 
freight claim adjustments. 

Industrial-arts courses have the oppor- 
tunity to aid boys with their problem of 
getting ready to choose a lifework by de- 
veloping in them understandings and atti- 
tudes which place choice making above the 
plane of guesswork. At that point in the 
light of present information, vocational 
education through co-operative programs 
of apprenticeship, companionate education, 
or occupational internship, can prepare 
boys for broad vocational fields. This 
broad preparation takes: long periods of 
time, but means enlarged returns to indi- 
viduals because of their greater versatility 
and adaptability in society. 





A corner in the finishing-room at the 
Peckham Vocational High School of 
Buffalo, New York 





Opportunities for Historical Studies 
in Industrial-Arts Education—IV 


L. F. Ashley 


Head, Department of Industrial Arts 
Education 

Eastern Illinois State Teachers College 

Charleston, Illinois 


Someone is said to have remarked plain- 
tively, “All of my best ideas were stolen 
by the ancienis.” The thought implied 
arises frequently in the mind of the stu- 
dent of history and he is often aghast at 
the discovery that ideas which he has con- 
sidered new, were common knowledge very 
long ago. This thought is seen in the words 
composing the title of a modern play, “The 
Greeks Had a Word for It.” Good’ has 
often pointed out that all that is really 
new in education is the discovery of new 
applications or uses for old ideas. 

It would seem from these statements 
that there can be little use for historical 
studies if all that one can find only echoes 
what we already know. The contrary, how- 
ever, is true. “The keynote of history is de- 
velopment,” says Vincent and knowledge 
of the steps in the evolution of an educa- 
tional theory not only shows how it was 
built up but suggests to the student pos- 
sibilities for improvement along the way, 
and at the same time points to new appli- 
cations and uses of former ideas. An anal- 
ogy is seen in the evolution of inventions. 
Through a constant application of the 
ideas developed in the transmission of mo- 
tion, the ultimate in efficient machinery is 
reached. A study of old models shows 
where the need for improvement came in 
and suggests at different stages the pos- 
sibilities of newer and better products. 

The field for historical studies in which 
the student of industrial-arts research can 
put forth profitable effort may be divided 
into two large major areas: (1) studies in 
professional ancestry which have to do 
with ideologies, theories, or patterns, 
great schools, great educational move- 
ments, legislations and subsidies, great 
men, and nomenclature; and (2) studies 
of the material heritage, such as those per- 
taining to archeological investigations re- 
garding Oriental, Egyptian, Greek, Roman, 
and other nations and places. Such studies 
also include inventions, discoveries, and 
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conventions, especially as the latter ap- 
plies to style. For example, the Spanish 
Renaissance as compared with modern. 

Ideologies set up for industrial-arts edu- 
cation can scarcely be separated from those 
of general education, though one finds at- 
tempts at making such segregation in its 
development. A brief overview of the scope 
of this area of study may be found in 
chapters five and six of A Prospectus for 
Industrial Arts in Ohio.? Here attention is 
called especially to the writing of Charles 
A. Bennett in his book, A History of 
Manual and Industrial Education up to 
1870, where one may trace many of the 
research topics mentioned in this paper. 

The earliest notions that one gets of 
educational values, as well as of society 
in general, are probably found in the writ- 
ings of the ancient Jews, such as The Tal- 
mud and The Code of Hammurabi. This 
ancient Code was translated by Dr. Robert 
Francis Harper, professor of semitic lan- 
guages at the University of Chicago. The 
second edition was published in 1904. The 
student is taken back 2,250 years before 
Christ, and the 282 laws are not only in- 
teresting reading but shed much light on 
the origins of modern customs. The men- 
tion of handicrafts in at least two instances 
conveys an idea of the place they occupied 
in an ancient social order. Space here per- 
mits mention of but a few of the major 
divisions in educational thinking as they 
apply chronologically to areas for research 
in industrial-arts education. 

Coming down from the period of ancient 
Jewish writings, the student will find con- 
siderable of interest relative to the period 
designated by some writers as that of the 
ancient Greeks. This starts about 500 B.c. 
and includes three or four hundred years 
of time. The writings of Plato, Aristotle, 
and Socrates are most characteristic, and 
there is much yet to be done to bring to 
light all that is of significance to industrial 
arts in their writings. 

There are really two periods in the an- 
cient Greek philosophy which need study. 
One is that period in which the Persian 
domination caused all teaching to be along 
lines for the benefit of the state. The other 
is that period after the Persian yoke was 
thrown off, and which is characterized by 
an emphasis on individual values. 

The period immediately following the 
overthrow of Greece by Rome and lasting 
three or four hundred years A.D. is prac- 
tically virgin territory for much explora- 
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tion in industrial-arts research. There is 
plenty of evidence of the Roman knowl- 
edge of use of handicrafts. The Romans 
were a practical people and had made great 
strides in what we now call civil engineer- 
ing. The practical work, however, was done 
by slaves, and education for the Romans 
seems to have been little different from 
that of the Greeks; namely, greater profi- 
ciency in such studies as would make 
powerful leaders and orators, politicians, 
or theologians. 

Following the period in which Rome was 
at its glory, there are a thousand years 
during which all learning seemed to have 
been lost. This is the period dominated by 
the German tribes and lasting nearly to 
the sixteenth century. This long period has 
been practically untouched by industrial- 
arts students. Perhaps the greatest treas- 
ure to be uncovered in this period will be 
in the material heritage. Studies in the 
work of the monks and church scholars in 
preserving and translating the writings of 
ancient Greece and Rome; their efforts in 
bookmaking; their manner of living; the 
place of the handicrafts in their lives; are 
a few of the possibilities for students in 
this period. 

Ideologies developing with the Renais- 
sance in the twelfth century had much to 
do with the introduction of vernacular 
schools. This period will furnish material 
relative to beginnings in the common 
school development, and in so-called prac- 
tical education. Chivalry was at its height 
at this time, and it is significant to the 
student in industrial-arts education that 
an important factor in the great social 
change taking place was the practical 
knowledge derived from contacts made by 
the pilgrims and crusaders with the ma- 
terial cultures of the Far East. What was 
learned of methods in architecture, bridge 
building, road making, and metal crafts 
did much more to impress the thirteenth 
century with the need for general and 
practical knowledge than did the orations 
of Cicero, so carefully resurrected at the 
time. 

The invention of printing in the fifteenth 
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century made it possible for Luther’s doc- 
trines to be quickly spread over Europe. 
As a basis for the social realism of the 
seventeenth century, there is room for in- 
teresting studies in this connection. Studies 
in the life and works of Mulcaster, Bacon, 
and Comenius will uncover the basic 
philosophy of the social realists who fol- 
lowed them. 

The ideologies of the social realists may 
be characterized by Milton’s famous defi- 
nition of education in which he said, “I 
hold, therefore, complete and generous edu- 
cation, that which fits a man to perform all 
the offices, public and private, justly, skill- 
fully, and magnanimously, in peace and 
in war.” This idea is echoed by Petty, 
Hartlib, and Locke, in their practical and 
literary efforts. 

The period following, and designated by 
some writers as the beginning of psychol- 
ogy and by others as the period of sense 
realism, is represented by Rousseau, Pesta- 
lozzi, Froebel, Herbart, and contempor- 
aries. Manual work is advocated as a back- 
ground of experience necessary for new 
knowledge. The early part of the nine- 
teenth century saw industrial arts develop- 
ing both as a method in the teaching of 
other subjects and as a subject in its own 
right. Studies in biography and in the ex- 
periments of these people will yield mature 
information on these points. The present 
social-economic concepts of such educa- 
tional significance are based on the work 
of the sense realists. This philosophy, as 
developed with the growth of technology 
into a program of enrichment and integra- 
tion as suggested by Bonser, Russell, 
Dewey, and Kilpatrick, opens a rich field 
for research. 

There are many historical studies to be 
made about great schools. These are 
worthy of attention for the light which 
they can thrown on early policies, methods 
of teaching, and administration of shop 
work. The following are especially impor- 
tant: the Francke Institute at Halle in 
1694; the Philanthropinum of Basedow 
in 1774; the various schools of Pestalozzi, 
especially the one at Yverdon about 1805; 
the Fellenberg Institution at Hofwyl in 
1799; the school at New Harmony, In- 
diana, in 1825; the Manual Labor Schools 
of the early nineteenth century in the 
United States; the Van Renssalaer School 
of Engineering at Troy, New York, in 
1824; the school at Naas in Sweden in 
1875; the Oswego, N. Y., Normal School; 
the early schools for teacher education and 
industrial arts in America, such as the 
Stout Institute in Menomonie, Wis., in 
1902: the Bradley Polytechnic at Peoria, 
Illinois, in 1903; School of Mechanic Arts 
of the Massachusetts Institute of Tech- 
nology at Boston, in 1876; the Manual 
Training School of Washington University, 


St. Louis, Missouri, in 1879; the Chicago 
Manual Training School in 1884; and the 
Philadelphia Manual Training School in 
1888. 

Numerous studies are possible on great 
movements leading to industrial-arts edu- 
cation. They necessarily overlap studies 
concerning great schools and men. Yet they 
stand out as representative of a certain 
type of research. For example, the manual- 
labor movement of the early nineteenth 
century, the manual-training movement of 


-the late nineteenth century, the Sloyd 


movement, the manual-arts era, the indus- 
trial-arts era, adult education, the present 
Youth movement, the Civilian Conserva- 
tion Corps, and the Federal Emergency 
Relief Workers. 

Studies in the financial support for prac- 
tical education will be profitable in inter- 
preting legislation, such as the Morill Act 
of 1862 and the Smith-Hughes Act of 
1917. A careful interpretation of the latter 
in various states and territories might well 
make a major research or several minor 
ones. 

The evolution of child-labor laws in 
England and America point to future prob- 
lems concerning older children and adults. 
As this covers the long period from the 
beginning of the nineteenth century to the 
present, it might easily furnish several sig- 
nificant studies. 

Some work is already under way con- 
cerning the lives of leaders in the indus- 
trial-arts movement. A study of the life 
and work of Frederick Gordon Bonser is 
now under way by Raymond Phipps of 
New Britain, Connecticut. Other possibili- 
ties for biographical researches are: John 
D. Runkle, C. M. Woodward, Booker T. 
Washington, Charles A. Bennett, Lorenzo 
Dow Harvey, Cygnaeus, Solomon, Larson, 
Kunou, and Richards. The responsibility 
which each of these men had for industrial- 
arts education will be interesting to trace. 
Each has unique contributions. Biograph- 
ical studies concerning them should be val- 
uable in building for the future, as well as 
for the sentimental values which the stu- 
dent will derive in becoming acquainted 
with them. 

Nomenclature has been mentioned as an 
area for study in professional ancestry. 
Herbert Hutchinson has already done a 
notable piece of work in this direction. 
There may be room for other studies of 
an etymological nature. 

The Ohio Prospectus for Industrial Arts 
has already been cited. Chapter five points 
to opportunities for studies in the material 
heritage. The studies have to do with orig- 
ins and developments of form utilities: 
food, clothing, shelter, tools, machinery, 
and utensils, as classified by Bonser. Trans- 
portation and communication may be 
added to this list. The lives of great crafts- 
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men, such as Della Robbia, terra-cotta 
modeler; Cellini, goldsmith; Chippendale, 
furniture designer; Stigel, the glassmaker; 
French, the engraver; Kirchmayer, wood 
carver; Saint, the stained-glass window de- 
signer; Yellin, ironworker; Baggs, ceram- 
ist; Jensen, the silversmith, and da Vinci, 
the artist,* will furnish many interesting 
studies covering a part of the great ma- 
terial heritage about which we need to 
know tremendously more if education is to 
be enriched according to our present 
democratic philosophy. 

A number of new books are coming off 
the press concerning a great material 
heritage. Among these are the following: 
Paper Making Through Eighteen Cen- 
turies by Dard Hunter of Chillicothe, 
Ohio; Techniques in Civilization by Lewis 
Munford; The Autobiography of Ben- 
venuto Cellini; The Life of Leonardo da 
Vinci; Merchant Venturers in Bronze; and 
The Technical Arts and Sciences of the 
Ancients.* Manufacturers of the various 
form utilities are doing considerable re- 
search themselves in the media from which 
their products are made. Many of them 
have set up research laboratories and mu- 
seums representing the evolution of their 
products. Much printed information on the 
material cultures can be had for the ask- 
ing. Studies which will locate and co-ordi- 
nate all of this information will be espe- 
cially valuable in the enrichment of in- 
dustrial-arts programs. 

This exposition has attempted to show 
that in the area which we may classify as 
historical research there are tremendous 
possibilities for studies which may be in- 
valuable in determining future industrial- 
arts programs, as well as policies in general 
education. These studies cover two large 
divisions; namely, professional ancestry 
and material heritage. The professional an- 
cestry covers the evolution of the aims or 
objectives of education; the great schools 
in which it has developed; the great educa- 
tional movements which have promoted it; 
the efforts at financial support; the great 
men back of the movements, and respons- 
ible for ideologies; and the development of 
nomenclature. Studies in material heritage 
go back as far in history as the remains 
and relics of manual effort can be traced. 
These studies will be concerned largely 
with those things developing in the coun- 
tries bordering on the Mediterranean Sea 
and the Indian Ocean which hold the be- 
ginnings of civilization. The evolution of 
style in furniture, dress, and architecture 
may be studied through the material cul- 
tures of the different periods. Archeolog- 
ical discoveries in China, Central and 
South America are extending the areas of 
this study. 
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Theory and Practice 
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There has long been discussion among 
educators regarding the relative impor- 
tance or values of theory and practice. 
To clarify our thinking, we should under- 
stand the meaning of the terms used. 
Since practice means the acquisition of 
skill, the words, practice and skill, may 
be used interchangeably. We must also 
consider the means for obtaining practice, 
that is, the job. 

The Job. The job, then, is the thing 
to be done, the task to be accomplished. 
Its function is to gain skill in the per- 
formance of operations and processes. 

The Skill. The skill is the ability to 
perform operations and processes. Practice 
is fundamental to its acquisition. This 
means repetition. The number of repeti- 
tions, other things being equal, determines 
the amount of skill acquired. Skill in- 
volves practice until the act becomes 
habitual. It varies with the amount, inten- 
sity, and correctness of the practice. 

The Theory. The theory is all the 
factors involved with the exception of the 
practice, things used for practice, and the 
skills acquired. Some educators say it is 
the “How and the Why” of the job. It is 
the science, the mathematics, the safety 
hygiene, the facts about the use of tools, 
equipment, materials, etc. It has the 
following purposes: The job is better 
understood. It aids in the performance of 
the same processes, operations or jobs in 
new or different situations. 

Most every job, unless it be a routine 
operative job, is performed or done under 
conditions or situations which vary. These 
variations may be concerned with mate- 
rials, tools, and equipment, atmospheric 
or climatic conditions, or the worker him- 
self. Materials may vary in respect to 
hardness, softness, workability, and other 
characteristics. Tools vary in the amount 
and effect of wear, lack of lubrication, con- 
struction, and how they operate. Atmos- 
pheric conditions influence materials, 
tools, and the worker himself. 

Consideration must be given to the 
fact that the amount of theory which may 
be taught varies with the subject. In 
advanced electricity, the laboratory work 
clarifies and adds to the understanding of 
the theory. This subject needs much more 
theory than others. The amount of theory 
which the students can use or absorb is 
determined by their I.Q. and also how 
it is taught. 


What, then, is most important — the 
job, the theory, or the skill? 

The Job. The job is the vehicle for the 
acquisition of skill. It is the means to- 
ward an end. After it has served its pur- 
pose, it then is relatively unimportant, 
excepting as it may serve as a keepsake 
or be used as a useful article. 

The Skill. It becomes relatively un- 
important after it is acquired. It is then 
habitual and is part of our accumulated 
experience. All that it needs is occasional 
practice. It may be the basis for the 
acquisition of additional skills. It becomes 
one of the many skills which we have 
acquired, such as ability to write, read, 
do problems in mathematics, lace a shoe, 
etc. It may differ from the skill of lacing 
the shoe, writing, etc., only in degree and 
function. While it is being acquired, it is 
of most importance. 

The Theory. The president of the 
American Federation of Labor says union 
men have skill to sell. However, the 
theory allows us to use the skill on the 
job. Conditions usually vary with the job. 
The theory allows us to interpret the job 
so that it can be done under new condi- 
tions. 

The skill of even the most expert work- 
man is of little use if he cannot interpret 
the new conditions. Many men can do a 
very skillful job, but would do more satis- 
factory work if they understood the 
theory. This is the reason we have fore- 
men in factories. Many of the men are 
more skilled than the foreman, but do not 
understand the theory. This is why grad- 
uates of technical. high and other institu- 
tions of similar type obtain positions of 
leadership. This is why graduates of 
apprentice-training courses usually are 
more successful workmen than _ the 
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journeymen who learned their trades by 
the old-type methods where theory was 
not stressed. Even the operative job be- 
comes more satisfying and worth while if 
the workmen know the theory. This is 
also the reason why a person who does 
not know the theory must attack the new 
problem by the trial and error method. 
He must try various methods until he 
finds one which will work under the new 
conditions. This is wasteful of time and 
effort. 

Very often time could be saved if men 
knew the theory. They would recognize 
a better way of performing the operations 
and processes. A man working on a lathe 
found that the chips were curling around 
the work and had to be taken off after 
each cut. Another man who knew the 
theory of the job, suggested that he 
regrind the tool at another angle. This 
solved the problem. 

Some teachers hold the following point 
of view: “The facts and laws of the 
theory of the job probably do not have 
a very great effect upon a pupil’s ability 
to learn to do a particular job in the 
shop. To know about the kinds of trees 
from which lumber is made cannot make 
a better craftsman of a carpenter; to 
understand the laws of capillarity, and 
the oxidation of linseed oil, cannot in- 
crease the skill of the painter in handling 
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a brush; a knowledge of the molecular 
constitution of matter cannot make a 
better blacksmith; in fact, there is very 
little evidence to indicate that so far as 
the skill of a trade is concerned, an in- 
dustrial worker needs a knowledge of the 
theory. Long before theory had won its 
modern recognition there were skilled 
workers in all the branches of industry. 
There is no doubt but that this is an 
extreme view. The carpenter who under- 
stands lumber can pick out the kind of 
wood best suited for the particular job 
much more quickly than the untrained 
man. This means that although the 
carpenter cannot saw a board more ac- 
curately or quickly because of this knowl- 
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edge, he can, on the other hand, save 
time and material because of his knowl- 
edge of what might be termed the theo- 
retical aspects of the trade. This is the 
man whom we may consider the skilled 
mechanic. The painter may use a brush 
to the limit of his capacity, but if he 
understands fundamental facts regarding 
the oils and other ingredients of the mate- 
rials which he used, he is able to apply 
finishes which are best adapted to the job. 

Table I indicates the monetary value 
of a knowledge of the theory of the job. 
It is taken for granted that both workers 
have the necessary skill. 

To sum up then, we may say that the 
job, the skill, and the theory are relatively 


Guidance—The Shop 
Teacher’s Responsibility 


Claude F. Turner 


James Monroe Junior High School, 
Seattle, Washington 


“Whoso teaches a child labors with God 
in His workshop.” To this inscription over 
the entrance of College of Education High 
School at Greeley, Colo., might well be 
added, that he who inspires a boy so that 
he glimpses his own possibilities for some 
honorable service in life, is a master 
craftsman. 

Self-initiative, self-control, social con- 
sciousness, honesty, and courage have 
always been needed and always will be 
needed in human society. We must admit 
that it is the avowed purpose of our edu- 
cational systems to mold the child’s habits 
of mind and to arouse in him only the 
noblest and finest impulses. How are we 
to bring this about? Too few of us have 
any real understanding of the mental 
development and possibilities of the 
individual child. Until recently there has 
been little study of the needs of the 
individual student and little contact with 
the student as an individual. We have 
been operating on the mass production 
basis of industry. 

On the secondary-school level, many 
systems are attempting to remedy this 
lack of understanding by more or less 
comprehensive guidance programs. Since 
industrial arts have become an integral 
part of the general educational experience 
of practically all pupils, it may be well 
to point out some specific places wherein 
the industrial-arts teacher may become a 
functioning part of such a program. 

I: facing the guidance problem we must 
first of all realize that modern life is be- 


coming increasingly complex. We are all 
bound up in a struggle to supply our 
wants and in ordering our actions and our 
thinking so that they will bring us the 
greatest return in real happiness. This 
struggle is especially marked in youth, 
which ofttimes sees only a blank wall 
ahead. The school is vitally interested and 
concerned with the three choices that 
youth has to make; the choosing of a life 
ideal, the choosing of a life vocation, and 
the choosing of a life mate. The serious 
difficulty today seems to lie in a lack of 
balance between what youth knows and 
the spiritual and moral significance of that 
knowledge. The guiding purpose should be 
to help youth secure a proper, balanced 
perspective. 

Guidance, although it appears new to- 
day, is as old as time. The present em- 
phasis upon the development of the whole 
child has furnished added force and re- 
newed vigor to the movement. Guidance 
cannot be construed as something you do 
to a child, but rather as a process whereby 
you build up in him the desire and the 
power to do something for himself. In the 
larger sense, guidance should take place 
throughout the entire school day of the 
student. It involves the sympathetic 
understanding of pupil’s interests, apti- 
tudes, and abilities, together with a con- 
scious effort to help each pupil make the 
most of them. It means that the teacher 
must be encouraged to play a large part 
in the guidance program of the individual 
school if such a program is to bear fruit. 
He should be able to sense the symptoms 
of maladjustment in the pupil in the inci- 
pient stages, contribute to the diagnosis 
of the causes of such maladjustment and 
assist in the application of the corrective 
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most important at various stages of the 
learning process. That eventually the 
theory is most important because it allows 
one to carry on to a higher degree of 
attainment. Measured in terms of satis- 
factions and economic returns, it is even- 
tually most important. 

The psychology of learning indicates 
that we learn better and more quickly if 
the theory is tied up with the practical 
problems. More connections and associa- 
tions are made, therefore, the student 
would remember better and at the same 
time the subject matter would be more 
meaningful. The recall of the demonstra- 
tion is better if tied up with the theory. 
This is economy in education. 





Striving to discover and satisfy the 


needs of the pupil is the aim of the 


real teacher. 





or remedial measures advised. This of 
course would mean that every teacher 
must be alert to the immediate problems 
of the child. To the industrial-arts teacher 
it means that each child must become 
more of an individual and less of a bench 
number. Furthermore, the teacher may 
give specific guidance to pupils in the 
pursuit of intellectual interests, in the 
development of proper conception of the 
processes of education and the opportu- 
nities for education provided by his im- 
mediate school system and the state. 

This phase of the modern educational 
program should arouse the interest of the 
wide-awake industrial-arts teacher because 
it places his department in its true rela- 
tion to the whole school program for per- 
haps the first time. 

Research in books and magazines, class 
discussion, and experiments are a vital 
part of the industrial-arts program 
developing related technical and occu- 
pational information as well as contact 
with preliminary vocational training. 
This fact is realized by most’ indus- 
trial-arts teachers, but what they do 
not always fully comprehend is the fact 
that these same objectives are part ‘and 
parcel of any comprehensive guidan¢ée 
program. Teachers in the industrial-arts 
branches are fortunately situated to give 
the friendly, helpful, personal interest and 
advice that is so necessary to the devel- 
opment of the adolescent. They are 
granted an opportunity to see the boy as 








270 INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


he actually is, not hemmed around by the 
inhibitions exhibited in the academic 
classroom. This personal touch plays an 
important role in the development of a 
good, responsible citizen. Youth craves 
someone in whom to confide. Often an 
informal conversation between pupil and 
teacher leads to tangible results in that 
the pupil becomes conscious of his capac- 
ities in relation to some satisfying and 
honorable service as a life work. 

If there is any one thing that the stu- 
dent in secondary school needs, more than 
anything else, it is information which 
will enable him to find a suitable voca- 
tion. It is difficult to find reliable mate- 
rial of this nature. Books written one year 
become unreliable sources of information 
the next. There is need for separating the 
wheat from the chaff. In order to choose 
wisely today, a young person must under- 
stand the present and anticipate the 
future. The increase of machinery and new 
inventions are changing the future of jobs 
every day. The fact that most pupils in 
secondary school do not know what they 


want to be is not a reason for great con- 
cern in view of modern industrial and 
occupational trends. It is vitally impor- 
tant, however, that pupils be guided by 
facts rather than by hopes in making their 
plans for the future. Here again the shop 
man is in a position to render a _ worth- 
while guidance service by giving these 
young people an adequate understanding 
of occupational trends, the qualifications 
needed for and the nature of work in his 
particular field and in related fields. 
Guidance for leisure is another point 
where the industrial-arts teacher can 
exert a strong influence on the adolescent. 
Particularly appealing is the idea of con- 
structing workbench and tool sets for 
home use through intershop correlation. 
Many a boy has equipped a creditable 
home workshop that stands as a monu- 
ment to the inspiration furnished by some 
shop teacher. Other guidance projects in 
model boat building and racing, in leather- 
craft, art metal work, and wood carving 
make a strong appeal. These projects have 


the additional advantage of being low cost _ 
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activities and well within the reach of the 
finances of the average boy. Many teach- 
ers are doing excellent work along this 
line. It is imperative that more should 
be done if the industrial-arts department 
of the school is to keep pace with modern 
educational demands. 

Important as the finished projects of 
the shop are, the day has passed when 
the industrial-arts teacher can judge his 
success by such yardsticks. He must also 
give consideration to what these finished 
projects have done to the students who 
constructed them. What attitudes toward 
work and their fellows have they devel- 
oped? How many of them have set for 
themselves higher goals of responsibility 
and personal development? He must ask 
himself if he is sincerely interested in 
developing to the highest possible degree 
the human material in his charge or if his 
chief interest is in shop routine, tools and 
supplies? In the answer to his question 
lies the difference between a custodian of 
tools, masquerading as an industrial-arts 
teacher, and a master craftsman. 


Progress Chart for the Millroom 


R. A. Hicks 


Technical High School, 
San Jose, California 


Upon entering the mill cabinet class in 
the San Jose Technical High School, the 
student is taught to realize that he is en- 
tering upon a new era in his education. He 
is definitely upon his own. He soon learns 
that he has no one to rely upon but him- 
self. Trade conditions predominate as near 
as can be set up in a school shop. Trade 
terms are used and the student is en- 
couraged to use these terms whenever 
speaking of anything relative to his chosen 
trade. 

The course of study of this shop is built 
around actual trade operations, set up by 
the instructor and criticized by an advisory 
committee composed of millmen from the 
mills in the vicinity of the school. 

The course covered is set up under 
learning difficulties rather than type jobs 
and these learning difficulties are broken 
up into a series of jobs under the heads of 
different units set out in the form of a 
large chart which each student has access 
to, so he can readily see just how he is 


progressing. 
There are three checking levels: infor- 
mation, appreciation, and completion. 


When a student receives information on a 
job, the mark shown in Figure 1 is made 
in the square under the job and opposite 
his name. When he can do this particular 


job quite well, a line is drawn in the op-~ 


posite direction across the one already 
earned, thus forming an X as shown in 
Figure 2. When the student has acquired 
the skill to do the job in a manner ac- 
cepted as satisfactory by industry, a circle 
is drawn around the X as shown in Figure 
3. In this way both student and teacher 
know that a particular piece of instruc- 
tional work has been accomplished. 

All of the manipulative instruction in 
the shop is individual, and the course of 
study is flexible enough to allow a student 
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An outline and a progress chart 
that may be helpful in woodwork- 
ing classes, and suggestive for 


other shops. 





to begin anywhere and progress as rapidly 
as his ability permits. 

This chart has been valuable in many 
ways. When the question of placement ar- 
rives, the instructor has something concrete 
on which to base his statements to the 
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Fig. 4. Progress chart for the millroom 
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TABLE I. Analysis of Jobs. Student Checking Chart — Mill Cabinet Shop 


Unit A. Sander Jobs 8. Cutting stock to length. 
Oiling machine. 9. Mitering. 
. Sanding flat surfaces. 10. Operate machine correctly. 
Unit F. Plane Jobs 
. Spindle sanding. 1. Oiling machine. 
. Sizing on disk sander. 2. Read a rule. 
. Fastening belts together. 3. Grinding stock when feed- 


. Disk sanding. 


Operating machines correctly. ing. 

. Putting sandpaper on disk. 
Unit B. Grinder Jobs 

. Oiling machine. 

. Using wrench. 

. Grinding single beveled-edge 
tools. 

. Grinding a gouge. 

. Shaping a cutter. 

. Dressing a grinding wheel. 

. Replacing a grinding wheel. 

Unit C. Swing-Saw Jobs 

. Read a rule. 

Use a wrench. 

. Oiling machine. 

. Changing saws. 

. Lacing a belt. 

. Jointing a cutoff saw. 

. Filing a cutoff saw. 

. Cutting stock to 
length. 

. Cutting duplicate pieces. 

. Judge if bearings are O.K. 

. Balancing machine. 

. Operate machine correctly. 
Unit D. Jointer Jobs 

. Read a rule. 

. Use a wrench. 

. Oiling machine. 

. Lace a belt. 

. Joint stock on edge. 

. Sizing stock. 

. Facing material. 

. Beveling stock. 

. Making a glue joint. 

. Jointing end wood. 

. Taking out knives. 

. Sharpening knives. 

. Balancing knives. 

. Replacing knives. 

. Babbiting. 

. Operate machine correctly. 

Unit E. Universal-Saw Jobs 

. Oiling machine. 

. Read a rule. 

. Use a wrench. 

. Adjust fence. 
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. Use a wrench. 
. Planing 
thickness. 
Operate machine correctly. 
. Adjust pressure bar. 
. Jointing knives. 
. Grinding knives. 
. Setting knives. 
Unit G. Band-Saw Jobs 
. Oiling machine. 
Read a rule. 
Use a wrench. 
. Coil band saw. 
Put saw on machine. 
. Adjust guides. 
. Saw to a straight line. 
. Saw to a curved line. 
. Resaw material. 
. Test bearings for wear. 
. Check wheels for alignment. 
. Dress a braze. 
. File a band saw (by machine). 
. Braze a band saw. 
. Operate machine correctly. 
Unit H. Mortiser Jobs 
. Read a rule. 
. Use a wrench. 
. Set up machine. 
. Prove machine. 
. Adjust machine. 
. Change chisel and bits. 
. Mortise to a given depth 
and face. 
. Mortise through a piece. 
. Sharpen chisel. 
. Operate machine correctly. 
Unit I. Tenoner Jobs 
. Read a rule. 
. Use a wrench. 
. Tenon across a piece. 
. Set up machine for face. 
. Adjust trim saw. 
. Dado across the grain. 
. Fit tenon to mortiser. 
. Set machine for duplicate 
pieces. 
. Ripping stock to widths. 9. File trim saw. 
. Dadoing. 10. Adjust for offset tenoning. 
. Grooving. 11. Operate machine correctly. 


. Read a rule. 
. Lace a belt. 


. Turning to size. 


stock to finished by scraping. 
plate. 


by cutting. 
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. Sharpen bit. 


. Read a rule. 

. Drive a nail. 

. Scrape off glue. 
. Drive a dowel. 

Read a drawing. 
Set up sections. 


CONIAKHEWNHe 


. Put on clamps. 
. Square up work. 
. Prepare glue. 


. Read a rule. 
. Read a drawing. 


. Lay out a rod. 


. Pair up parts. 
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. Set a nail. 


. Use a gauge. 


. Use a ripsaw. 
. Use a back saw. 


SOO ONANARWNHE 
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plane. 


. Use a screw driver. 

. Sharpening chisel. 

. Set up piece between center. 
. Duplicate turning. 


. Turning a piece on face plate 
9. Set up a piece on a face 
. Turn piece between center 
Unit K. Boring Jobs 
1. Put bit in machine. 
. Adjust machine for different 
. Bore to right and left. 
. Bore to a layout line. 


. Bore to a given depth. 


Unit L. Assemble Jobs 


. Glue sections together. 
. Pair up duplicate parts. 


. Put on hand screws. 
Unit M. Laying Out Jobs ing. 


. Understand the scale. 
. List from drawing. 
. Face up duplicate parts. 
. Layout for machines. 
Layout from rod. 
Unit N. Tool Jobs 
. Use a countersink. 
. Know how bits are marked. 
. Bore a hole for a screw. 
. Use a screw driver. 


Use a crosscut saw. 


. Set up and care for a block 


Unit J. Turning Lathe Jobs 11. Set up and care for a jack 


plane. 
12. Set up and care for a jointer 

plane. 

. Set up and care for a smooth 
plane. 

. Bore a straight hole. 

. Use a spokeshave. 

. Use a draw knife. 

. Use a router plane. 

. Use a chisel. 

. Use a gauge. 

. Sharpen chisel. 

. Sharpen an outside gouge. 

. Sharpen a scraper. 

. Use a scraper. 

. Use a rabbet plane. 

. Set up and care for a rabbet 
plane. 
Unit O. Joint Jobs 

. How to make a butt joint. 

. How to figure and make a 
miter joint. 

. Know how to make a mortise 
and tenon joint. 

. Know how to make a dove- 
tail joint. 

. Know how to make an offset 
tenon joint. 

. Know draw construction. 

. Know table construction. 

. Shop sketching. 

. Drawing enough for job in 
hand. 

. Elements of full size detail- 


. Know how to prepare animal 
glue. 

. Know how to apply animal 
glue. 
Unit P. Shaper Jobs 

. Oiling machine. 

. Read a rule. 

Grind pair of simple cutters. 

. Shape against collar. 

Shape circular stock. 

. Shape against pattern. 

Shape under cut. 

. Shape over cut. 

. Square shape. 

. Groove. 

. Change depth of cut. 

. Form shape. 

. Set up machine for type jobs. 

. Balancing cutters. 

. Temper a pair of simple 
cutters. 
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prospective employer; the student watches 
his own progress and it is a check on the 
instructor to see that he is covering every- 
thing that the student is supposed to get. 

Figure 4 shows a section of the progress 
chart used in the mill cabinet class, and 
Table I shows a complete list of jobs under 
each unit on the chart. 

The question may arise, “Why not mark 
the boys in percentages?” The state law 
does call for this, but the employer is not 
interested in figures. His question is, “Can 


he do the job?” He does not care if the 
student is 80 or 60 per cent perfect. His 
one question is, “Can he produce?” 

In addition to the manipulative work 
covered, the student writes a series of 
papers which are due on a prescribed day 
of each week on some scientific subject 
relative to the millwork trade such as, 
“Seasoning of Lumber,” “Manufacture of 
Glue,” etc. These subjects are usually 
found by the student after searching 
through books, trade journals, and some- 


times newspapers. The reason for this is 
to give training in how to obtain informa- 
tion on any new subject, an achievement 
of vital importance to the apprentice boy. 

Mathematics is checked very much in 
the same way up to the application of it on 
the job itself, but fundamentals are taught 
in a class and checked individually. 

The writer has found the chart method 
of checking the progress of a group of stu- 
dents very efficient, not alone in manipula- 
tive work but in trade related work as well. 
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Modern Design 


The August, 1937, issue of the Commentator carries the 
following comment on what is commonly termed “modern 
design” : 

“A great deal of modern decoration and furniture looks as 
if it had been conceived so that it could be given frequent 
hosings with carbolic acid. This is all right in a hospital or 
a factory or perhaps an office, but it hardly establishes the 
right environment for a home. It is much too trim and angular 
and austere. A tree or a Boston rocker or an old-fashioned 
coverlet comes nearer to harmonizing with gnarly, homely, 
honest, ought-to-be-humble human nature as we think of it. 

“Another quarrel we have with modern designers is that, 
while they profess to be daringly original, no artists of any 
time have been such copycats and apes. See one room of 
modern design and you have practically seen them all. This, 
in the work of artists who make great pretensions of defying 
traditions!” 

The writer of this comment indicates his disapproval of 
modern furniture design quite emphatically. No doubt, he 
is taking quite an extreme view and many of our readers 
will not agree with him at all. 

His criticism, however, does present an aspect of the prob- 
lem which deserves attention. There are always those who 
are not satisfied with that which is at hand. They are looking 
for the new and the different. They inaugurate change, some- 
times for the better, sometimes for the worse. Usually these 
individuals are very positive. They are likely to overestimate 
both the disadvantages of that which they wish to discard 
and the advantages of that which they wish to introduce. 
Naturally, these positivists acquire quite a following who in 
turn imbibe more or less of the enthusiasm and fervor of the 
leaders. In this way, partisan groups come into existence who 
not infrequently place an importance on that which they 
hold true, which is way beyond the value of that which they 
actually produce. After these leaders have determined their 
point of departure from the customary, they usually provide 
themselves with shibboleths and well-sounding terms and 
phrases to defend their innovations. 

In the field of furniture design, we now have the terms 
modern, modernistic, and contemporary, all of which are to 
indicate the last-minuteness of a given design. As a matter 
of fact, each age has gone through these throes of change. 
In the Encyclopedia Brittanica, under “Egypt,” one reads: “In 
the reign of Amenhotep III, a new impulse towards freedom 
in art was given. .. .” Even at that distant age there were 
modernists and adherents of contemporary design, men who 
were not satisfied with that which their predecessors had 
~done. Not all of the changes produced by Amenhotep’s 
designers were really improvements, nevertheless, they were 
experimentations which added to the sum total of human 
knowledge, and as such they were worth while at that age 
and have been worth while throughout the ages that followed. 

In all discussions about art and design, it is well to 
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remember that not all of the old is bad nor all of the new 
is good. There are many who delight in self-expression who 
will never. be able to function as original designers. For such 
it is better to copy a good design, be it from an old or a new 
master, so long as the ‘copy represents an earnest endeavor 
to follow where the master intended to lead. It is well also 
to remember that a design gains nothing from merely being 
modern or contemporary, nor that an old design must be 
copied so slavishly that a desirable change may not be mace. 

At present the term “functionalism” is greatly overworked 
in connection with design. As a matter of fact, function 
should form, and to a considerable extent always has formed 
the basis of design. The savage who built the first raft was 
confronted with a need and, taking the materials at hand, 
he tried to create something which would function in supply- 
ing this need. 

When function alone is considered, designs are likely to 
be crude, stiff, and uninteresting. However, when proportion, 
balance, appropriate ornamentation, wise selection of mate- 
rial, and proper construction are all harmoniously combined, 
the article designed will not only function but be pleasing 
as well. : 

An article thus produced would still have to be placed in 
an environment in which it would fit. A fine piece of period 
furniture might look quite out of place in a room built and 
decorated according to strictly modernistic concepts, just as 
the angular lines of a piece of the better type of contemporary 
furniture might look entirely out of place in an old English 
home. 

There seems, then, to be little need for the extreme 
partisanship shown in speech and writing for either the old 
or the extremely new. Wise and careful discrimination will 
help the designer avoid the objectionable and bring out the 
good that both contain. Common sense will prevent him from 
ascribing to lines emotional and esthetic qualities in the one, 
while denying them in the other. Above all, it will help him 
to overcome the common fault of looking upon the new and 
different as something to be revered and to scoff at every- 
thing that the past has produced. 

Each age has left its mark upon the sands of time. Our 
age will do the same, as will also future ages. Each individual, 
then, should do what is within his power without vain-glori- 
ously praising the products of his own hands at the expense 
of those produced by others. It is well to remember that if 
we concede to every man the right to his own opinion in 
everyday matters, the individual artisan may rightfully claim 
the same right in his decisions on the design which he wants 
to produce. 

Guglielmo Marconi. 

On Tuesday, July 20, 1937, the world was startled by the 
radio announcement that Marconi, the father of radio, had 
succumbed to a heart attack at Rome. The very instrument 
of communication which he had spent the greater part of 
his life in devising and perfecting was the means used to 
notify the peoples of the earth that they had sustained a 
tremendous loss. 

Guglielmo Marconi was born at Bologna, Italy, on the 25th 
of April, 1874. He received his education at Bologna, Florence, 
Leghorn, and at the University of Bologna. Throughout his 
years at school, he took great interest in the physical and 
electrical sciences. He became especially engrossed in the 
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electrical manifestations whose existence Thomas A. Edison 
had discovered as early as 1870 and which were later 
_ identified by and named after the German _ scientist, 

Heinrich Rudolph Hertz. 

Marconi learned to reproduce these Hertzian waves at the 
University of Bologna, and he got the idea that they might 
be utilized for the transmission of signals as a means of 
- communication. One story has it that he got this idea while 
- sending heliographic messages in the Italian army. Messages 
of this kind, of course, could not be transmitted on cloudy 
days, so he made a crude electrical device which enabled 
_ him to send a telegraphic message for a distance of a mile. 
He continued to work on his invention and was able to 
improve it so that messages could be sent over longer 
distances. 

He was not able, however, to interest the Italian govern- 
ment in his efforts to perfect wireless telegraphy, hence he 
went to England where the English Post Office Department, 
seeing the value of the new method of communication, assisted 
him in carrying on further experimentation. On March 27, 
1899, he succeeded in sending a message from Bologna, 
France, across the English Channel to South Foreland, Eng- 
land, a distance of 32 miles. As his system of communication 
became more and more successful, the Italian government 
began to realize its real value. Marconi was accordingly 
invited to return to Italy and he established a station for 
communication with Italian warships at Spezia. In 1899, 
he visited America, and his system of communication was 
used here in reporting the presidential election in 1900. In the 
meantime, he kept on working steadily with the idea of ulti- 
mately sending a message across the ocean, and on December 
12, 1901, at 12:30 p.m., he could proudly: proclaim to the 
world that he had accomplished this feat. He was 27 years 
of age at this time. 

Advances after this were rapid, and by December, 1902, 
regular communication service between Canada and England 
had been established. By 1904, intercommunication between 
ships at sea and the coast on either side of the Atlantic Ocean 
was an established fact. Other experiments followed and in 
1906 he was ready to demonstrate his new persistent-wave 
system. In 1910, he produced an improved detector and a new 
receiver and a little later perfected a method which permitted 
messages to be sent and received simultaneously over the 
same instruments. On May 30, 1925, he succeeded in project- 
ing the human voice from England to Australia. During the 
last years of his life, he spent considerable time experimenting 
with electrical waves of exceedingly short length. 

Like all great inventors, Marconi had to suffer much from 
the envy of other scientists and engineers who tried their best 
to minimize his accomplishments. In spite of this, however, 
he went on doing what others thought impossible and left 
the world the better for his efforts. 

As his fame became better established, both his native land 
and other countries began to shower honors upon him. In 
1909, the Nobel prize for physics was conferred on him. He 
was also decorated with the Albert Medal of the Royal 
Society of Arts, the Franklin Medal, and the John Fritz 
Medal. Italy made him a senator for life. The Universities of 
Glasgow, Oxford, Aberdeen, Columbia, Pennsylvania, Louis- 
iana, and the City College of New York, conferred honorary 
degrees upon him. England, Russia, and Spain decorated him, 
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and Italy conferred upon him the Grand Cross of the crown 
of Italy. During the world war he was commissioned as an 
officer in both the army and the navy of Italy. His country 
also sent him as a delegate to the peace conference at Paris. 
In 1929, he was raised to the Italian nobility with the title 
Marchese Guglielmo Marconi. At his death, he was president 
of the Italian Royal Academy and of the National Council 
of Research. 

In spite of his success and the acclaim generally accorded 
him, he remained unaffected and modest. Among the things 
which he cherished most was Edison’s answer, “If Marconi 
says it is true, it is true,” given to a skeptic who refused to 
believe the report that Marconi had succeeded in sending 
a message across the ocean. Another highly prized possession 
was the gold medal presented by the survivors of the Titanic 
disaster who wanted to show their gratitude to him for 
inventing the device which sent the SOS to which they owed 
their lives. 

Marconi’s death was sudden and unexpected. On ‘Saturday, 
three days before his end, he conferred with the Pope about 
the new radio station being built for the Vatican. He died 
on Tuesday, July 20, 1937, at the age of 63. His body lay 
in state at the Royal Academy at Rome until Wednesday, 
when it was transferred to the church of St. Mary of the 
Angels, where the funeral services were held. These were 
attended by Premier Mussolini, many church and state digni- 
taries, and a large number of people. The body remained in 
this church until it was removed for interment, which took 
place on Friday, July 23, at Bologna. 

Marconi’s life demonstrated the need of the type of educa- 
tion for which the industrial-arts and vocational-education 
teacher stands. It was Marconi’s understanding of science, 
plus the ability of making practical applications of his knowl- 
edge, which resulted in the invention and perfection of the 
radio. His accomplishments demonstrate how necessary and 
valuable it is in our present mechanical age that education 
provide this intimate union of the technical and the practical. 


Convention Speeches 


In a comparatively few months, the convention speaker 
will again be with us. Teachers as a rule must attend more 
conventions and listen to more speeches than fall to the lot 
of the ordinary man. It may be timely, therefore, again to 
call attention to the fact that convention speeches should be 
couched in language that is understood by the average listener. 
The New York Sun has again and again protested the use of 
stilted language in speeches of any kind. As an example of 
what not to do, the following, taken from a speech delivered 
at a sociological conference that had been held at Pittsburgh, 
may be quoted: “Crime or delinquent manifestations are 
understood as symptomatic expressions of an action tendency 
that extends throughout the behavior structure of the 
community.” 

Sad to say, teachers, too, have to listen to jargon of this 
kind when the same thing could have been clothed in good, 
but simple language. The rank and file of shop teachers will 
undoubtedly thank all speakers who are moderate in the use 
of pretentious words. Great thinkers usually express them- 
selves in straightforward language. They do not need to cover 
poverty of ideas with flowery language. It were well if con- 
vention speakers generally followed their example. 








Teaching Aids 


Wayne P. Hughes 


Eastern Illinois State Teachers College, 
Charleston, Illinois 


The following list of references to 
sources of helpful and suggestive material 
that may be obtained free or for a 
nominal sum will be found valuable espe- 
cially by instructors of woodworking and 
woodfinishing. 

Aluminum Company of America, Pittsburgh, 
Pa., “Aluminum Paint: Its Uses and Appli- 
cations”; “Aluminum Paint Specifications.” 

American Lumberman, 431 S. Dearborn St., 
Chicago, Ill., “Touch Wood” (15c each — 
10c in lots of ten). 

American Reedcraft Corp., 130 Beekman St., 
New York City, “Cane Seat Weaving”; 
“Colonial Chair Frames”; “Creative Handi- 
craft” (free). 

American Screw Company, Providence, R. L., 
“Wood Screw Charts,” indicating relative 
recommended pilot-hole sizes; circulars de- 
scribing Phillips Recessed Head Screws and 
Tools (free). 

American Tree Association, 1214 Sixteenth 
St., N. W., Washington, D. C., “Constitu- 
tion of the United States with Tree Plant- 
ing Instructions”; “The Forestry Primer”; 
“The Forestry News Digest.” 

American Vocational Association, Inc., 1115 
Denrike Bldg., 1010 Vermont Ave., Wash- 
ington, D. C., “Standards of Attainment in 
Industrial Arts” (25c). 

American Walnut Manufacturers Association, 
616 S. Michigan Blvd., Chicago, IIl., “Amer- 
ican Walnut for Interior Woodwork and 
Paneling”; “Walnut in the Art of Gracious 
Living”; “How to Identify Real American 
Walnut Furniture”; “Story of American 
Walnut” (free). 

Appalachian Hardwood Manufacturers, Inc., 
414 Walnut St., Cincinnati, Ohio, ““Appala- 
chian Hardwoods”; “Chestnut as a Core 
Wood”; “Appalachian Chestnut for Dis- 
tinctive Interiors”; ‘Appalachian Beech, 
Birch, and Maple”; ‘Folger Shakespeare 
Library Architectural Woodwork of Appala- 
chian White Oak” (free). 

Art Inlayers, 2695—21st Avenue, San Fran- 
cisco, Calif., “Catalog and 12 Veneer 
Samples” (25c coin); “Simplified Inlaying 
of Pictures, Novelties, etc.”; ‘Veneering 
Requiring Little Equipment.” 

Atkins and Company, E. C., 402 S. Illinois 
St., Indianapolis, Ind., “How-To-Do-It 
Book” (10c); “Saw Sense” (free); “Cross- 
cut Saws” (free); Demonstration Saw 
loaned for eight weeks (request on school 
stationery), or sold outright at cost of 
$3.60. 

Atlas Press Company, 1819 N. Pitcher St., 
Kalamazoo, Mich., “Manual of Lathe 
Operation” ($1). 

Behr-Manning Co., Troy, New York, ‘“Abra- 
sive Papers and Cloths” (free); “How to 
Sharpen” (free). 


Berry Brothers, 211 Leib Street, Detroit, 


Mich., “Making Home Homelike”; “Nat- 
ural Woods and How to Finish Them” 
(free). 

Brodhead-Garrett Co., Cleveland, Ohio, “In- 
dustrial-Arts Supplies” (free). 

Calcraft Corporation, 2732 Colorado Blvd., 
Los Angeles, Calif., “Catalog of Boat Parts 
and Motors.” 

California Redwood Association, 405 Mont- 
gomery St., San Francisco, Calif., “Red- 
wood Information Series”; “California 
Redwood.” 

Carborundum Company, Niagara Falls, N. Y., 
“How to Sharpen Woodworking Tools” and 
small pocket stone in leather case (20c); 
“Romance of Carborundum” (free). 

Casein Company of America, Inc., 350 Madi- 
son Ave., New York City, “Casco Glue 
Folder” (free); “Casco Gluing Guide” 
(free); “Projects Folder” (free). 

Celotex Corporation, 919 N. Michigan Ave., 
Chicago, Ill., “Interiors That Speak of 
Charm and Comfort” (free). 

Century Furniture Co., Grand Rapids, Mich., 
“Furniture” ($1.10). 

Chicago Tribune, Tribune Tower, Chicago, 
Ill., “Refinishing Furniture” (5c by mail — 
3c if called for). 

Chicago Wheel & Manufacturing Co., 1101 
W. Monroe St., Chicago, IIl., “Pleasure and 
Profit With the Handee” (free). 

Clamp Nail Company, 422 N. Ashland Ave., 
Chicago, Ill., “Bulletin on Clamp Nails” 
(free). 

Constantine and Son, Inc., Albert, 797 East 
135th St., New York City, “Fine Cabinet 
Woods and Their Uses” (free — on school 
stationery). 

Craftsman Wood Service Co., 2727 Mary St., 
Chicago, Ill., “Everything for the Home 
Craftsman” (free). 

Cyco Mfg. Co., Davenport, Iowa, “Home 
Kraft Furniture.” 

Delta Manufacturing Company, 600 E. Vienna 
Avenue, Milwaukee, Wis., “Getting the 
Most Out of Your Drill Press” (25c); 
“Getting the Most Out of Your Band Saw” 
(25c); “Getting the Most Out of Your 
Lathe” (25c); “Getting the Most Out of 
You Circular Saw” (25c); “Getting the 
Most Out of Your Shaper” (25c); “Prac- 
tical Delta Projects,” Books 1, 2, and 3 
(10c each); “Making Money With Delta 
Tools” (10c); “The Deltagram’” (issued 
monthly, October to March inclusive, 50c 
per year); “Human Side of Delta Tools” 
(free); “What Others Have Done With 
Delta Tools” (free); Catalog (free). 

Department of Commerce, Bureau of the 
Census, Washington, D. C., “Census of 
Manufactures, 1933, 1935.” 

Department of Commerce, Bureau of Stand- 
ards, Washington, D. C., “Outside House 
Painting”; “Paints, Varnishes, and Related 
Products.” 

Department of Conservation, Springfield, IIl., 
“Forest Trees of Illinois” (free). 

Detroit News, Handicraft Editor, Detroit, 
Mich., “Handicraft Plans” (small nominal 
charge). 
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Dewey, John, “The Manufacturer’s Associa- 
tion and the Public Schools,” Journal of 
N.E.A. 17:61-2, F. ’28. 

Disston & Sons, Inc., Henry, Philadelphia, 
Pa., “Disston Pruning Guide” (free); 
“Disston Saw, Tool and File Manual” 
(free); “Wall Charts on Hand Saws, Files 
and Hack-Saw Blades” (free). 

Egyptian Lacquer Manufacturing Co., Rocke- 
feller Center, 1270 Sixth Ave., New York 
City, “Egyptian Furniture Lacquers” (free) ; 
“Egyptian Lacquers for Machine Tools” 
(free); “The Art of Lacquering”; (free); 
“Egyptian Black Lacquers” (free). 

Express Body Corporation, Crystal Lake, IIl., 
“Garden Craft Circular” (free). 

Flexible Steel Lacing Co., 4607 Lexington 
Street, Chicago, IIl., “Short Cuts to Power 
Transmission” (free). 

Grammes & Sons, Inc., L. F., Allentown, Pa., 
“Reference Book of Valuable Information 
on Safety Devices.” 

Grand Rapids Fibre Cord Co., Grand Rapids, 
Mich., “It Is Easy to Weave Art-Fibre”; 
“Art Fibre Furniture Weaving.” 

Grand Rapids Varnish Corporation, Grand 
Rapids, Mich., “Manual on Wood Finish- 
ing” (free). 

Grand Rapids Wood Finishing Co., Grand 
Rapids, Mich., “Better Wood Finishing” 
(free). 

Hamilton, E. T., “Coping Saw Carpentry”; 
“57 Articles Every One Can Make” (10c 
at Woolworth and other chain stores). 

Higgins & Co., Inc., Chas. M., 271 Ninth St., 
Brooklyn, N. Y., “Romance of Industry” 
(free). 

Home Craftsman Magazine, 115 Worth St., 
New York City, “One-Evening Projects” 
(50c). 

Hooker Glass and Paint Co., 651 Washington 
Blvd., Chicago, Ill., “Catalog of Supplies” 
(free). 

Iowa State College, Ames, Iowa, “Objectives 
of Industrial Arts Education”: Statements 
of 138 leaders in industrial-arts education, 
75 pages (75c); “Test Questions in Indus- 
trial-Arts Education”: Objective test ques- 
tions and answers for mechanical drawing, 
woodwork, metalwork, electricity, and print- 
ing, 100 pages (75c); “Poems for Teachers 
of Industrial-Arts Education”: More than 
200 poems which will appeal to craftsmen 
and teachers, 102 pages (75c); “Instruc- 
tion Sheets in Industrial-Arts Education”: 
Examples of good information sheets, as- 
signment sheets, and operation sheets, 103 
pages (75c); “Index to 2,500 Books on 
Industrial-Arts Education and Vocational 
Industrial Education”: The most complete 
list of books yet published pertaining to 
the fields mentioned, 107 pages (75c); 
“Saws, Proverbs, and Maxims”: Approx- 
imately 275 sayings which are suitable for 
posters in the industrial-arts laboratory, 11 
pages (15c); “Buyer’s Guide”: A directory 
containing several hundred names and ad- 
dresses of firms which specialize in supply- 
ing the several materials and supplies used 
by industrial-arts teachers, 35 pages (34c); 
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“Keene’s Cement Craft”: A manual describ- 
ing the various ways of working Keene’s 
cement, 49 pages (50c); “Leisure Time 
Bibliography”: Of especial value to. the 
person who assists in the home-workshop 
movement, 89 pages (75c); “A Guide to 
Woodworking Problems”: A handy index 
to more than 400 problems in woodwork 
found in magazines and books most used by 
industrial-arts teachers, 30 pages (35c); “A 
Guide to Metalworking Problems”: Sev- 
eral hundred problems are classified and 
indexed, 28 pages (30c); “Fifty Full-Scale 
Drawings of Wood-Turning Problems,” 25 
pages (35c); “Industrial-Arts Education in 
1960”: One-hundred-five predictions as to 
changes in emphasis, 12 pages (15c); “Re- 
search Problems and Methods in Industrial 
Arts Education”: A syllabus and workbook 
for those preparing to do research, 63 pages 
(60c); “Theses Pertaining to Industrial 
Arts Education”: Annotated list of more 
than 100 graduate theses accepted at Iowa 
State College, 18 pages (20c); “Index to 
Shop Kinks”: More than 2,000 citations to 
articles describing easy ways of doing hard 
jobs, 92 pages (75c). 

Irwin Auger Bit Company, Wilmington, Ohio, 
“How to Select, Use, and Care for Bits.” 

Klise Manufacturing Company, Inc., Grand 
Rapids, Mich., “The Book of Projects” 
(one copy free, additional copies 25c). 

Kuempel Company, Guttenberg, Iowa, “The 
Design Book” (free). 

Leisure League of America, New York City, 
“Working With Tools” (25c). 

Long-Bell Lumber Co., Kansas City, Mo., 
“Lawn Furniture Book” (25c). 

Lowe Brothers, Inc., Dayton, Ohio, “101 
Questions About Painting and Decorating” 
(free). 

Mahogany Association, Inc., 75 E. Wacker 
Drive, Chicago, IIl., “The Mahogany Book” 
(one copy free, additional copies 20c): 
“How to Know Period Furniture” (one 
copy free, additional copies 3c). 

Maple Flooring Manufacturers Association, 
Stock Exchange Building, Chicago, IIL, 
“Color Harmony in Floors”; “Flooring of 
Maple, Beech and Birch.” 

Martin Varnish Corporation, Chicago, IIL, 
“The Finishing Touch” (free). 

Maydole Tool Corporation, David, Norwich, 
N. Y., “A Captain of Industry” (free). 

McCall Corporation, 230 Park Avenue, New 
York City, “What to Do Book” (10c). 

McCormick-Mathers Co., 1501 E. Douglas 
Ave., Wichita, Kans., “Instruction and In- 
formation Units for Hand Woodworking,” 
including set of tests (80c each —in class 
quantities, 60c each). 

Metropolitan Life Insurance Company, New 
York City, “Industrial Safety Education in 
Schools” (free); “First Aid” (free). 

Monite Waterproof Glue Co., Minneapolis, 
Minn., “Glue of the Ancients, Gone Mod- 
ern” (free), 

Morgan-Dillon & Co., “80 Projects and Les- 
sons” ($3 in duplicating ink). 

National Hardwood Lumber Association, 2408 
Buckingham Blvd., Chicago, Ill, “Rules on 
Measurement and Inspection of Hard- 
woods” (25c), 


National Lumber Manufacturers Association 
and the Timber Engineering Company, 1337 
Connecticut Ave., Washington, D. C., “In- 
teresting Small Homes” (10c); “Wood Ex- 
terior Walls” (10c); “Wood Floors” (10c) ; 
“Wood Ceilings” (10c); “Fences of Wood” 
(10c); “Wood Structural Design Data” 
($1); “House Framing Details” (10c); 
“Stronger Frame Walls” (10c); “Light 
Frame House Construction” (40c); “Wood 
Handbook” (25c); “The Story of Wood.” 

National Paint, Varnish and Lacquer Associa- 
tion, Inc., 2201 New York Ave., N. W., 
Washington, D. C., “The New Paint, Var- 
nish, and Lacquer Catechism” (free) ; “Why 
Paint Peels” (free). 

Needle Craft Magazine, Augusta, Maine, 
“The A.B.C’s of Reed Work” (10c). 

New York State College of Agriculture, Cor- 
nell University, Ithaca, N. Y., “Fitting the 
Farm Saws”; “List of Publications.” 

New York State College of Forestry, Syracuse 
University, Syracuse, N. Y., “Atlas of Com- 
mercial Woods” (60c). 

Niagara Machine & Tool Works, Buffalo, N. 
Y., “Handy Reference Booklet” (free). 
Northern Hemlock and Hardwood Mfrs. 
Ass’n., Oshkosh, Wis., “Where and Why 
Hard Maple in the Industries”; ‘Seven 
Vital Factors of Building Construction”; 

“Timber Tests”; “Selective Logging.” 

Ohlen-Bishop Company, Columbus, Ohio, 
“Saw Efficiency.” 

Oliver Machinery Co., Grand Rapids, Mich., 
“Tnstallation, Care and Operation of ‘Oliver’ 
Circular-Saw Benches” (one copy free, 
additional copies 10c each); “Proper In- 
stallation and Care of ‘Oliver’ Band Saws” 
(one copy free, additional copies 5c each). 

Pan-American Union, Washington, D.C., 
“Tropical Hardwoods With Special Refer- 
ence to Their Uses in.American Industries” 
(5c). 

Perkins Co., H. H., 623 Shelton Ave., New 
Haven, Conn., “Illustrated Instruction Book 
on Cane* Weaving” (free). 

Pittsburgh Plate Glass Company, Pittsburgh, 
Pa., “Practical Suggestions for the Interest- 
ing Use of Glass and Paint in Your Home.” 

Popular Mechanics Magazine, 200 E. Ontario 
St., Chicago, Ill., “What to Make” (15c); 
“Catalog.” 

Remington Arms Company, Inc., Bridgeport, 
Conn., “Things to Do With a _ Pocket 
Knife” (3c). 

Rhoads & Sons, J. E., 26 N. Clinton, Chicago, 
Ill., “Belt User’s Book” (ready soon). 

Ritter Lumber Company, W. M., Columbus, 
Ohio, “Ritter Oak Flooring” (free). 

Rogers Isinglass and Glue Company, Glouces- 
ter, Mass., Project sheet and sample of fish 
glue (10c). 

Russell, Burdsall & Ward Bolt & Nut Com- 
pany, Port Chester, N. Y., “Handbook of 
Common Machine Fasteners” (free). 

Russia Cement Company, Gloucester, Mass., 
“Glue Facts” (free). 

Sargent & Company, P. O. Box 1940, New 
Haven, Conn., “Standard Steel Squares” 
(free). 

Simonds Saw and Steel Co., Fitchburg, Mass., 
“The Band Saw” (free); “The Circular 
Saw” (free); “Woodworking Saws & Ma- 
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chine Knives” (free); “Methods of Cutting 
Metal” (free); “File Catalog” (free). 

South Bend Lathe Works, South Bend, Ind., 
“How to Run a Lathe” (25c). 

Southern Cypress Manufacturers’ Association, 
722 Barnett National Bank Building, Jack- 
sonville, Fla., “The American Cypress and 
Its Uses”; “Pecky Cypress— What It Is 
and How to Use It”; “Tidewater Red 
Cypress for Interiors’; “How to Properly 
Paint Exterior Woodwork’; “Why Cypress 
Is Resistant to Termites”; “Good Bunga- 
lows for Good Birds — Working Plans for 
20 Bird Houses” (10c); “Current Grading 
Rules” (10c). 

Southern Pine Association, New Orleans, La., 
“Standard Specifications for Grades of 
Longleaf and Shortleaf Southern Pine 
Lumber and Timber” (free); “And Now 
Dry Lumber” (free); “15 Cardinal Points 
of Correct Frame Construction” (free); 
“Southern Pine Farm Buildings” (free); 
“Architects Specification Manual for Resi- 
dences” (free); “Questions Before the 
House” (free). 

Southern Hardwood Producers, Inc., Mari- 
time Bldg., New Orleans, La., “Red and 
Sap Gum from Southern Hardwood For- 
ests” (free); “Oak from Southern Hard- 
wood Forests” (free). 

Standard Varnish Works, 2600 Federal Street, 
Chicago, Ill, “Architectural Varnishes, 
Stains, Fillers, and Enamels.” 

Stanley Rule & Level Plant, New Britain, 
Conn., “The Steel Square” (free); “Expert 
Soldering” (free); ‘““The Joy of Accomplish- 
ment” (free); Stanley Tool Catalog No. 
34A” (free); “16 Wall Cards Illustrating 
32 Tool Charts” ($1.50 per set); “Tool 
Guide,” containing same information as 
charts in book form (single copies, 25c — 
ten or more, 15c); “Sixteen Things to 
Make in Your Home Work Shop” (single 
copies, 10c —ten or more, 5c). 

Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C., 
“Handy Books—Price List” (free); ““Amer- 
ican Cypress and Its Uses” (5c); “Bibliog- 
raphy of Publications” (5c); “Guidebook 
for Identification of Woods” (30c); “Re- 
port of Conference on Utilization of Forest 
Products” (20c); “How Public Forests are 
Handled” (5c); “Timber: Mine or Crop” 
(15c); “Idle Land and Costly Timber” 
(5c); “Identification of Furniture Woods” 
(25c); “How Lumber is Graded” (5c). 

The Texas Company, 135 East 42nd St., New 
York City, “Lubrication— Essentials of 
Lubrication in the Woodworking Industry” 
(free). 

Thurston Supply Co., Anoka, Minn., “Hard- 
to-Get Materials” (free). 

Thayer and Chandler, 910 W. Van Buren St., 
Chicago, IIl., “The Idea Book” (free). 

Underwriters’ Laboratories, Inc., 207 E. Ohio 
St., Chicago, Ill., “Electric Service With 
Safety” (free); “List of Inspected Fire 
Protection Appliances” (free); “Inspected 
Gas, Oil, and Miscellaneous Appliances” 
(free); “Appliances Inspection for Accident 
Hazard” (free) ; “Inspected Electrical Appli- 
ances” (free); “Inspected Household Elec- 
trical Appliances” (free). 
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U. S. Department of Agriculture, Office of 
Information, Washington, D. C., “Care and 
Improvement of Farm Woods” (Free); 
“Glue, Plywood, and Coatings” (free); 
“Structure and Identification of Woods” 
(free); “Key to Woods Used for Furni- 
ture” (free); “Drying of Plywood Panels” 
(free); “Kiln Drying Handbook” (free) ; 
“Work of the U. S. Forest Service” (free). 

Universal School of Handicrafts, Inc., Rocke- 
feller Center, 1270 Sixth Avenue, New York 
City, “Synthetic Amber Manual of Instruc- 
tions” (25c); “Chip-Carving Leaflet” (15c); 
“Manual on Inner-Tube Toys” ($1); ‘““Man- 
ual on Card Weaving” ($1) “Supply Cata- 
log” (free); “Manual on Non-Firing Clay” 
(25c). 

Walker-Turner Co., Inc., Plainfield, N. J., 
“The Lathe” (25c); “The Band Saw” 
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(25c); “The Drill Press” (25c); “The 
Bench Saw, Jointer, and Shaper” (25c). 
Wallace & Co., J. D., 134 S. California Ave., 
Chicago, Ill., “From the Master Cabinet- 
makers to Woodworking Machinery” (free) ; 

“Cardalog of Machines” (free). 

Western Pine Association, Portland, Ore., 
“Western Pines”; “Wood Turning in the 
Home Workshop” (10 copies or less, free; 
11 to 35, 5c; 36 or more, at Portland, 3c); 
“Wood Carving for Pleasure” (10-copies or 
less, free; 11 to 35, 5c; 36 or more, at 
Portland, 3c); “Plan Book for the Boy 
Builder” (12 copies or less, free; 13 to 
49, 3c; 50 or more, at Portland, 2c). 

Weyerhaeuser Sales Company, St. Paul, Minn., 
“The High Cost of Cheap Construction” 
(free); “Standard Specifications for House 
Framing” (free); “Improved Lumber for 
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House Construction” (free). 

Wild, H. L., 510 East 11th St., New York 
City, Jig Saw Pattern price lists and caia- 
log (on school stationery). 

Wood, Ivan D., University of Nebrasia, 
Lincoln, Nebr., “Suggestions for Mixing and 
Applying Paints and Other Wall Finishes” 
(free — distribution limited to Nebraska). 

Woodworker’s Tool Works, 222 S. Jefferson 
St., Chicago, Ill., “Crescent Woodworking 
Machinery for Small Shops” (free). 

Wright, F. E., Cornell University, Ithaca, N. 
Y., “Your Money’s Worth in Furniture” 
(4c — free to residents of New York State). 

Yates-American Company, Beloit, Wis., Bul- 
letins on machines (free). 

Zinsser & Co., William, 516 West 59th St., 
New York City, “The Story of Shellac” 
(free). 


Accuracy in Mechanical Drawing 


Stanley S. Radford 


Engineering School, 
Michigau State College 
E. Lansing, Michigan 


The mechanical-drawing teacher has an 
exceptionally fine opportunity to develop 
the quality of accuracy in all types of 
students. Accuracy, as a quality of char- 
acter or a work habit to be developed in 
every student, is of prime importance and 
a worthy objective. In a previous article 
published in this magazine,* the writer 
outlined a system of grading each job on 
the basis of (1) knowledge, (2) technique, 
and (3) citizenship. 

Student success in the future business, 
professional, and industrial life of any 
community is determined largely be a well- 
balanced personality acquired through 
development of his character, knowledge, 
and techniques, in the classroom, school 
shops, and laboratories, and in practical 
experience gained outside the secondary 
school or the college. 

Technique in drawing depends directly 
upon the student’s accuracy in thought, 
observation, and execution of the draw- 
ing. The method of checking student 
drawings for errors which follows is a 
systematic way of teaching accuracy, and 
at the same time a way of determining an 
accuracy or technique grade. 

Mechanical drawing, better perhaps, 
than any other shop subject, lends itself 
to teaching accuracy in that mistakes made 
on one drawing can be pointed out and 
the student can avoid making the same 
mistakes on the next drawing. This proce- 
dure is and can be followed in shop sub- 
jects other than drafting to a certain 
extent on various kinds of projects, but 

*Grading Mechanical Drawing, p. 377, Dec., 1936. 


the mistakes made in the finished work 
are not apt to be so apparent to the stu- 
dent and not so easy to correct as in the 
case of errors on a mechanical drawing. 
What is the present procedure or practice 
of instructors in checking and grading 
drawings? 


Some Methods of Checking 

Many times, due to large classes, in- 
structors are faced with the problem of 
checking and grading a large number of 
drawings and must at times do a hurried 
or quick job of checking in order to keep 
up with the volume of work constantly 
coming in. Some instructors follow the 
practice of checking the drawing during 
the class period at the time it is completed 
and turned in by the student. When this 
is done, no matter how alert the in- 
structor may be, a thorough job of check- 
ing is seldom achieved, due to interrup- 
tions by students in the class with ques- 
tions, etc. Other instructors adhere to the 
practice of checking and grading the draw- 
ings during free periods, at the end of 
each day or week, indicating errors by 
check marks (\/ ) on the drawing. This 
is a better practice in that a more thor- 
ough job is likely to be accomplished. 
While check marks point out the fre- 
quency of errors and where they are, it is 
apparent that often students do not know 
what the errors are or how to correct 
them. 

Often students will not ask the in- 
structor as to what the specific mistakes 
are, or take the trouble to find the cor- 
rections in a text or reference book. In 
case of many mistakes on a drawing, stu- 
dents frequently are hesitant to approach 
the instructor with inquiries as to each 
mistake, and if they did, with many stu- 
dents in the class making inquiries, much 





A useful and usable method of 


checking and grading drawings. 





of the instructor’s time would be spent in 
explanation of mistakes made in each 
individual case. Even though the use of 
time for this purpose is seemingly justifi- 
able, the fact remains that generally the 
mistakes are pointed out either individ- 
ually or to the class as a whole orally. 
A few of the oral corrections may be 
absorbed by the students, but one is safe 
in believing that oral corrections relative 
to numerous mistakes made on drawings 
by beginning students are not likely to 
“stick” or carry over for application on 
succeeding drawings by a majority of the 
students in an average class. 

It will be found on careful observation 
in any class in drafting, that there are 
some students who make the same error 
on successive drawings, no matter how 
carefully the instructor may point out 
corrections to be made on each drawing. 
It is true also that we can logically expect 
beginning students to make mistakes in 
the application of the fundamental 
elements of a drawing, such as freehand 
lettering, accurate measurement, projec- 
tion, and dimensioning. A thorough 
mastery of these fundamentals requires 
constant practice, application, and repeti- 
tion on a variety of projects until the 
student acquires skill in lettering, measur- 
ing to scale, the power to visualize, and 
judgment in placing and giving dimensions 
accurately. 

There are many errors that are con- 
stantly and repeatedly made by students 
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on successive drawings that could and 
would be corrected by them provided the 
instructor is able to point out specifically 
all the errors in each individual case. Stu- 
dents as a rule will try to avoid making 
the same mistake twice. They will make 
every effort to correct their errors if they 
know where or what the errors are, if they 
are given time to make the corrections. In 
industrial practice, one error made by a 
draftsman may be very costly, and the 
same error made repeatedly would be 
quite likely to cause such a workman to 
lose his job. There are many practical 
illustrations of this point which may be 
used to impress the students with the 
prime importance of accuracy in their 
work. A beautiful drawing in appearance, 
so far as the quality linework, lettering, 
etc., may be full of mistakes in projection, 
in not being laid out to scale, or cause 
plenty of trouble by inaccurate dimension- 
ing-or omissions. How can these errors be 
detected and systematically pointed out 
. to the student? 


Industrial Practice in Checking 

In the commercial drafting room, the 
practice is to have an experienced drafts- 
man act as “a checker.” The checker may 
or may not use a check list of errors to 
check the drawing but in any case, he will 
thoroughly check for errors in projection, 
dimensioning, and in the design of project 
as to its construction, appearance, and 
utility. He gives his tinie almost entirely 
to accurately checking the drawings and 
tracings turned in by the various drafts- 
men before blueprints are made and sent 
to the factory shops for use there in 
making the product. If the drafting-room 
personnel is not large enough to warrant 
having a full time “checker,” the practice 
of having the more experienced draftsmen 
check the apprentice draftsman’s work for 
errors is followed, or experienced drafts- 
men often check each other’s work before 
allowing it to go to the shops for produc- 
tion work. 

In spite of this “check and double 
check” system employed in_ industry, 
errors often get by and are found on the 
job by workmen. Sometimes the errors are 
discovered and corrected before they be- 
come serious, but often the error means 
repair, replacement, or perhaps even a 
complete alteration before the product can 
be completed. All this involves trouble, 
time, and loss of money to the employer. 
The necessity of teaching students to be 
accurate as well as neat in drawing, there- 
fore, is apparent. 


The Instructor’s Problem in 
Checking 
The point to be observed is that if 
mistakes get by experienced draftsmen 
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and checkers who usually give their un- 
divided attention to do a thorough job of 
checking the drawing for errors, how 
much more likely it is that mistakes may 
be overlooked by the busy instructor, who 
is responsible not only for checking or 
verification of results, but for a number 
of major problems such as presentation, 
explanation, inspiration, and guidance of 
inexperienced and inaccurate beginning 
students. The instructor is concerned with 
the problem of checking a much greater 
volume of work than the checker in the 
average industrial drafting room. In in- 
dustrial practice, it is seldom that one 
checker has to check and supervise the 
work of 10 men, and in most cases, it 
will vary from 1 to 6 men. 

In various types and kinds of schools, 
the classes vary in size from 15 to 35 
students, the average class load varying 
from 20 to 24 students. Length of class 
periods vary from 1, 2 and 3 hours, with 
classes meeting 3, 4 or 5 times per week, 
depending on the length of period used. 
It is reasonable to say that the teaching 
load of the average instructor will vary 
from 27 to 30 clock hours per week. 
The instructor with a long class period 
(3 hours) will not have as many students 
but the volume of work to be checked 
will be about the same or more than that 
of the instructor with more students oper- 
ating on a 1-hour-period basis. In either 
case, it is readily apparent there will be 
from 50 to 150 or more students con- 
stantly turning in drawings each week for 
checking and grading. 

How can the busy instructor do a thor- 
ough, quick, and accurate job of check- 
ing beginning students’ drawings that are 
likely to be full of mistakes? How can 
mistakes that are commonly made by stu- 
dents be systematically pointed out, so 
that each individual student will recognize 
the error, know what is wrong, and how to 
remedy it on his next drawing? Is it 
possible to develop a method of verifica- 
tion of student drawing work that will 
make the errors apparent to the individual 
student? 


A Systematic Method of Checking 


In answer to these questions, the writer 
has been experimenting with the develop- 
ment of a more systematic and accurate 
method, which would, at the same time 
furnish a quick and, convenient way of 
pointing out errors and of grading student 
drawings. The following method is sub- 
mitted after thorough test, revision, and 
usage in regular classroom work for the 
past ten years, in the following types of 


1Based upon “A Survey of Drafting Curricula and 
Class ‘Room Methods in Representative Smith-Hughes 
Trade and Vocational Schools of the United States,’’ 
Master’s Thesis by Stanley S. Radford under direction 
of Dr. George E. Meyers, Vocational Education Depart- 
ment, University of Michigan, 1934. 
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schools — Saginaw High, Reo Motor Car 
Apprentice School, Arthur Hill Trade, and 
more recently with students in beginning 
engineering drawing classes at Michigan 
State College. It is hoped that the guide 
for checking errors will be utilized to 
advantage by teachers in both secondary 
schools and advanced institutions of 
learning. 


Explanation of the Guide 

The foregoing checking list consists of 
errors most frequently made by drafting 
students and the errors indicated by letter 
symbols are weighted with a maximum 
number of deductive points based on the 
frequency with which the error occurs in 
student work and its relative importance. 
For example, under (1) Layout, it will 
be found that the errors a, c, and e will 
occur more frequently than errors } and 
d; (2) Linework, the errors f, g, and i, 
more than 4, j, k, and /; (3) Dimension- 
ing, the errors n, 0, p, and s, more than 
the others in this group; and (4) Letter- 
ing, the error z slightly more than the 
others in this group. It will be noted that 
in most instances, the errors which occur 
with greater frequency are apt to be 
major errors.or those of a more serious 
nature on the drawing. 

The “alphabet of errors” is divided on 
a 4-point basis with which the student is 
primarily concerned in making a mechani- 
cal drawing, namely, (1) Layout, (2) 
Linework, (3) Dimensioning, (4) Letter- 
ing, these phases being weighted with 20, 
35, 30, and 15 points, respectively, to 
indicate a perfect score on each accord- 
ing to relative importance. It will be 
noted that neatness is provided for under 
(1) Layout, symbol e. If it seems advis- 
able to the instructor, especially in deal- 
ing with older students, to insert the 
element of time into the picture, this can 
readily be done by adding the following 
statement to the guide, for example: Five 
points will be deducted from the total 
score made on a drawing for each class 
period required to complete it beyond the 
final due date. 

There is some flexibility permitted in 
the deduction of points on each letter 
symbol. For example, the instructor may 
mark off 1, 2, or 3 points out of the 6 
allowed, depending upon the seriousness 


-of the error or the desirability of distrib- 


uting the 6 points in case the same error 
is repeated in a number of places on the 
drawing. The maximum penalty to be 
marked off would be all 6 points. This 
same practice should be followed in 
deducting points in the case of each letter 
symbol or error listed. This procedure 
permits accurate checking of the drawing 
in every case and makes it possible to 
vary somewhat the total score earned in 
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case it seems desirable not to discourage 
the beginning student by too close grad- 
ing. If the guide is used in checking draw- 
ings made by younger students, it would 
be wise not to mark off the full penalty or 
maximum number assigned with each 
symbol. In case of older students, the in- 
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structor should use discretion in how 
closely he marks individual student’s 
work, keeping in mind the welfare of each 
student at all times. In general, however, 
it is well to follow the practice of deduct- 
ing points on a uniform and systematic 
basis, alike for all, basing deductions on 





Mechanical Drawing 


Guide for Checking Errors 


1. LAYOUT 
Points 
Deductive 


Perfect Score 


6 4 Views or lines on views not laid out to scale. 
2 2 Views improperly located with respect to each 


other. 


4 A Unbalanced spacing or arrangement of views of 
a part or of several parts on same drawing. 

Title block or bill of parts not laid out to scale, 
or information given incorrectly or omitted. 

Lack of care in layout — drawing is dirty, shows 

finger marks, dirty spots, ink spots, frequent 


erasures, etc. 


2. LINEWORK 


10 : Visibie edge lines are incorrect or omitted. 

10 ; Hidden edge lines are incorrect or omitted. 

2 ; Hidden edge lines are drawn incorrectly, or un- 
even in length of dashes and space between 


dashes. 


Improper line contrast — weight of lines in- 


correct —too heavy, 


too faint, uneven, or 


ragged and blurred. 
Center lines are made incorrectly or omitted. 
Corners and intersections are poorly made. 


Crosshatch 


lines indicate wrong materials or 


are improperly spaced or omitted in section 
views, breaks, etc. 


3. DIMENSIONS 


3 : Extension or witness lines: and ledder’ lines are 
drawn incorrectly or omitted. 
4 3 Dimension lines are drawn incorrectly, crowded, 
unevenly spaced, or improperly located. 
Size or location of dimensions are incorrect or 


omitted. 


Dimensions are repeated on adjacent views, or 
unnecessary dimensions are given. 
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the seriousness of the error and the num 
ber of times the same error occurs on th 
drawing. 


Utilization of the Guide 

To use the guide, the instructor should 
carefully explain each error listed so that 
all students will know what to avoid and 
the manner in which the points are 
deducted. A number of the guides should 
then be posted in convenient places on 
the walls of the drawing room, where 
students may take their drawings and 
look up the error which is pointed out to 
them by the number of points, and the 
letter symbol being placed directly on the 
error on the face of the drawing with a 
red pencil (Figure 1). 

As to procedure in checking, the in- 
structor should first check the drawing in 
the order in which the letter symbols are 
listed —a, 5, c, d, e, f, g, etc., marking 
the symbol directly on the error on the 
face of the drawing. The total numerical 
score earned by the student is quickly 
determined by adding the total number 
of points deducted and subtracting from 
100. For example in the foregoing case, 
the points deducted are added — 4c, 4/, 
2i, 40, 2n, 2l, 2d, totaling 20 points. 
100 — 20 = 80 points earned or the a 
numerical score which corresponds to 
a letter grade of “C” according to a grad- 
ing scale commonly used in many school 
systems, in which 

A = 96-100, B = 90-95, C = 80-89, 

D = 70-79, F = 70, X = Condition. 

The letter grade “C” should then be 
marked in the lower right-hand corner of 
the drawing. In this manner an accuracy 
or technique grade is determined quickly 
and systematically. As the instructor uses 
the guide more, he becomes familiar with 
the “alphabet of errors,” the symbols, the 
method of deducting points in each case, 
and the scoring of results. The time spent 
in pointing out errors and in grading is 
thereby greatly reduced because of in- 
creased ability and speed of work in using 


Figures or fraction bars are carelessly or in- 
correctly made, or figures are too large, or too 
small, or placed improperly on or across lines. 

Arrowheads are made or placed incorrectly, or 
do not touch extension lines, or are omitted. 

Notes are given improperly, left out, or lettering 
in notes is too large or too small. = 

Dimensions do not read from the bottom and 
right-hand side of the drawing. 

Finish, fillets, and rounded corners not shown 
or specified correctly. 


the guide as a working tool. 
A further refinement of the above 
method of pointing out errors, scoring, 


No. | Point Basis Perfect |actual 


4. LETTERING 
Slant of letters not uniform. Fig. 2. Rubber stamp 
Width of letters varies too much. 
Height of letters not uniform. 
Spacing between letters and words incorrect. 
Letters are incorrect as to shape, appear uneven 
and shaky, or are too heavy or too faint. 


and grading is to have a rubber stamp 
made up as shown in Figure 2. 

This form is stamped on the back of 
the drawing and the various points and 
letter symbols that have been marked on 
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Fig. 1. Drawing showing method of indicating errors 


the face of the drawing, are collected and 
marked opposite each point (1) Layout, 
(2) Linework, etc., indicating the number 
of points to be deducted from the perfect 
score as shown above in each case. 


Pertinent Observations 


Upon first glance, some instructors may 
think the method too complicated, and 
that it takes too long to administer with 
the volume of drawings to be graded. In 
this case, the writer hopes that they will 
give it a fair trial of at least 2 or 3 weeks. 
At least that length of time will be needed 
to become thoroughly familiar with its use 
and value as a working tool. A certain 
amount of practice is necessary before the 
instructor becomes efficient in its use. The 
instructor will find that the effort made 
will be rewarded with increased satis- 
faction in that — students tend to become 
more accurate each day or from one draw- 
ing to the next: grading is accomplished 
on a more uniform basis, being done 
“objectively” rather than “subjectively.” 
The students quickly realize that their 
drawings are graded on the same point 
basis for all and that improvement is a 
matter of careful observation and correc- 
tion of mistakes from one drawing to the 
next; that it is a matter of “earning a 
grade” or improving the accuracy of their 
own work, rather than a feeling that too 
often exists that the instructor gives out 
grades by favoritism to some at the 
expense of others. 

Conclusions 

‘here are a number of significant con- 
clusions as a result of this study. 

1. The degree of success that the in- 


structor has in teaching all types of stu- 
dents to be accurate in making mechanical 
drawings is dependent directly on how 
thorough a job he does in checking and 
pointing out the errors on the drawings. 

2. The guide for checking errors 
provides a thorough, quick, and objective 
method of grading mechanical drawings. 

3. The guide for checking errors pro- 
vides a uniform basis of checking and 
grading drawings for use by a number 
of instructors doing the work in the same 
school system or school. Its use would 
eliminate the wide variation in checking 
and grading methods used at present by 
instructors in the same school, school 
system, or in various school systems. 

4. This method teaches the value of an 
accurate drawing or a mastery of drawing 
is emphasized rather than striving purely 
for grades and credits. The student can 
see just how inaccurate his work is and 
with this revelation there usually. comes a 
desire for improvement. As a result of 
careful observation, effort, and correction 
of mistakes, grades or marks gradually 
improve as a by-product of his work. 

5. The guide for checking errors and 
its use eliminates most of the questions 
which students would otherwise have to 
ask, brings about a more rapid develop- 
ment of the quality of accuracy, and saves 
the time of the instructor in pointing out 
and explaining errors orally throughout 
the course. The student cannot say “You 
didn’t explain that to us in class, or we 
didn’t understand this or that” as the 
daily use of the guide points out the errors 
in written form, with constant usage by 
the students until they thoroughly under- 
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stand all the errors involved and play the 
game according to the alphabet as out- 
lined. Student reaction toward the use 
of the guide, when fairly administered, is 
highly favorable. 

6. The guide for checking errors can be 
used equally well with students of all ages 
in that flexibility in the matter of 
deductive points for errors is permitted 
the instructor doing the grading in a given 
situation. The guide is adaptable for use 
in different types of schools with students 
in various age and ability groups. 

7. All teachers of mechanical drawing 
need to stress the development of accuracy 
in all types of students as this quality 
is of prime importance in drafting practice 
and in all other phases of industrial and 
technical work of any kind. 


Printing in the 
Junior High School 


Frank Di Giacomo 
Brooklyn, New York 





A set of objectives for the print- 
shop teacher. 





Industrial-arts printing, besides serving 
a guidance function for discovering special 
aptitudes in boys and acquainting them 
with a major occupation through a short 
exploratory course, also has the following 
objectives to justify its existence in the 
school curriculum: 

1. To cultivate an intensive study of 
spelling, paragraphing, capitalization, and 
division of words. 

2. To develop an appreciation for form, 
color, design, and arrangement. 

3. To provide adequate opportunity for 
concrete applications of arithmetic. 

4. To train the boy in fine co-ordina- 
tion of hand, eye, and brain. 

5. To afford an opportunity for the 
boy to explore and try himself out in one 
of the major occupations to discover inter- 
ests and aptitudes. 

6. To develop an avocational interest 
in printing and to stimulate leisure-time 
hobbies involving printing. 

7. To develop an appreciation for good 
printing and to make an intelligent con- 
sumer of printing. 

8. To serve as a definite preparation 
for an occupation for those who must 
leave school early. 

9. To serve as a correlating medium 
of other subjects and interests both in and 
out of school. 

10. To help develop good social habits 
and co-operation, which will aid the boy 
in adjusting himself better to out-of- 
school life. 





Operation Sheets Prepared by Student 


Hirschel M. James 


Alleghany High School, 
Cumberland, Maryland 


Industrial arts is an area in general 
education in which the attempt is made to 
acquaint the individual with the civiliza- 
tion of which he is a part. Life experiences 
are brought into the classroom through the 
media of tools, processes, and materials. 
These experiences must be arranged and 
presented in such a manner as to stim- 
ulate creative thinking and to introduce 
problem solving in as natural a setting as 
possible. These experiences must teach the 
student how to think, as well as to enable 
him to construct things of materials. 

Systematic planning is essential to the 
success of the problem. The steps which 
are a part of the general procedure must 
be organized in proper sequence so that 
the student may visualize the relationship 
each bears to the other. The organization 
of these steps is an important part of the 
problem, requiring the student to draw 


upon accumulated learning, and to con- 
stantly review past experiences. To visu- 
alize the combination and sequence of the 
manipulative operations is not sufficient 
for the complete solution of the problem. 
He must also have knowledge of the 
technical and related information, making 
possible the development of the materials 
and equipment used in the problem. 

Experiences from the _ industrial-arts 
classes alone will not be sufficient for all 
this planning and understanding. He will 
gather information from the academic 
subjects and apply this information to his 
problems in the industrial-arts work. 
Gradually there will be a linking together 
of the learning activities in the school, 
each strengthening the other and motivat- 
ing and challenging the student’s interest. 
He will then be able to visualize the possi- 
bilities of self-advancement through school 
activities, and the need he will have for 
each in adapting himself to this industrial 
civilization. 

The accompanying form for the prepa- 
ration of the operation sheet is found to 





Getting the student accustomed to 


solving his own shop problems. 





be cumulative in value as the student’s 
experiences are enlarged. The form is not 
intended to be complete, but should serve 
as a guide in stimulating thought and 
questions. A harmonious relationship is 
created among the students, pupil per- 
sonnel, and the instructor. There is no 
delay due to inability to visualize the next 
step, and the frequent checking at desig- 
nated intervals reduces the mistakes, 
emphasizing good workmanship. 

The applications for this form are sev- 
eral. It may be filled out by inexperienced 
students from a master copy, or from 
dictation. Soon the student will be able 
to prepare the form with little aid 
from the instructor, seeking only aid in 
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ALLEGANY JUNIOR-SENIOR HIGH SCHOOL 
DEPARTMENT OF INDUSTRIAL ARTS 


Page No. 2 


BILL OF MATERIALS 
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Total Cost $ O./5 


Instructions: Instructers OK, ( ) for the filling of this requisition. 
Coldm “I” is to be checked by the instructor or class inspector 


at designated intervals, indicating the acceptance of the work as satis- 
factory to that step. Colum “P" is to be filled in by the student. From 
colum “U" select the key number of the unit operations and arrange them Re Ps 
in colum “P" in the order in which these operations will be performed. 2. 

These numbers will be repeated as often as the unit operation is repeated. s 
Fill in the blank spaces with the correct word or figure which will make 
_the statement of the unit operation complete. 


UNIT OPERATIONS 
« Prepare the marking surface with. Copper 422 
Cut stock material with 
Instructors OK. 
+ Make bill of rorsenpen >= Ny form on page No.2. 
Layout drill holes wasn DoJ, +: center punch. 
+ Make working drawing of job or project. 
. Clase inspectors PK. 
* Using the .£4< 
dividers. 
Using template 
Draw line .&= 


Countersink joles No 

Cut.+¢ Ahk: 
«hie dh eteribrtet. . 

File.4?. Pteucing a 42... 


Drill hole No 
Be True surface..corcscescocee by, scrap 
Drill holes Nod.7z4.v2.with .tds.”. 
Assemble — 
Ream hole <n 
« Dress part with electric grinder, usin 
ametese hole Nol6.¥..to a depth of ./&.", using Mel 
Temper plecO.cceeses eecceee eeccceee by heating toecsercccccees oe « heat 
and quenching in .. 
Case harden Digaibese 


New Werds fer yeur shop VOCABULARY 


dont 


This Jeb or Problem has giwen you a chance to apply some of the principles 
and information reat in other subjects. List those which come tc your attention 
under the heading of the subject where this information is found, 
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the arrangement of order of the units. All 
students cannot be expected to react with 
equal ability in using these forms. As the 
work advances, so will the problem of 
preparing the operation sheet. Some 
projects may involve the organizing and 
correlating of two or more activity forms. 
Most students will be able to prepare the 


single form at the close of the first year. 
During the second year, equivalent to the 
ninth or tenth grades, all students should 
be able to prepare the operation sheets 
for jobs that have been a part of their 
past experience from demonstration or 
practice. 

This form creates a shop record. As 
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soon as the unit operation has been ac- 
cepted as satisfactory, the student may 
fill the record of his progress on the shop 
progress chart. The filling of the blanks 
creates a work sheet on consumer’s in- 
formation. Special attention is given to 
kinds, types, and sizes of tools and mate- 
rials used in the problem. 


Teaching the Job Case to Young Students 


C. K. Lush 


Industrial-Arts Assistant, 
Minneapolis, Minnesota 





A method of presenting elementary 


printing to junior-high-school pupils 


in a story-telling technique. 





The following may be used as a lecture 
to beginning students in junior-high- 
school printing. This material has been 
found to build interest in the subject of 
printing, introducing the student to new 
terms, new meanings to common words, 
and a new system of measurement. The 
beginner enters a new world and finds the 
subject very different from any which he 
has previously taken. 

The pieces of type in a job case may 
be thought of as a large family, all living 
in a suite of rooms of a large apartment 
building called a type cabinet. (See 
Figure 1.) 

You will need to memorize the location 
of each character. This will not be diffi- 
cult if you use the following memory aids. 
First notice that there are two heavy walls 
separating the apartment into three sec- 


tions. Now look at line of type shown in 
Figure 2. 

It consists of a group of workers 
from the job case, led by their 
captain the W. These capital letters 


are kept in the third section, and 
are placed in alphabetical order when 
reading from left to right, with the excep- 
tion of the J and U, which come after the 
Z. These captains of our family are the 
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Fig. 2. A line of type 








Fig. 3. Empty case 








Fig. 1. The California Job Case 


largest characters, and their main duty is 
to lead each little line of type when they 
are working. In Figure 3 is shown a blank 
floor plan, or case sheet. You are to fill 
this out in learning the case. Fill in the 
names of the members of your family as 
we talk about them. By repeatedly doing 
this, you will eventually know the room 
location of each member. Fill in the 
capitals, or the “upper case,” as printers 
refer to them, remembering to place the 
J and U after the Z. Add the ampersand 
(&) and the — well, look who lives in the 
last room —the triplets! A ligature is a 
piece of type cast with two or more char- 
acters. The triplets like to work in a 
waffle, and they usually win out in a 
raffle. There is another set of triplets in 
our apartment which are sometimes con- 


” 
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fused with these, the ffi, which is given 
a room as far from ihe ffi as possible, in 
the far upper left-hand corner of the 
apartment (almost like throwing from 
first base over to third). 

Before we talk about the rest of the 
twins and triplets, let’s take care of our 
money. The dollar sign is placed way up 
in the first empty room in this third 
section with the capitals. 

We have now memorized the third 
section of the case. The first two are most 
easily learned together. First note that the 
rooms are not all the same size; some are 
large, and some small. The largest room 
is for the e. This letter is used more than 
any other. Yes, I suppose you have noticed 
that the lower case, or small letters, are 
not placed in a, b, c order. Friends wish 
rooms together, and consequently the 
friends who work and travel together a 
great deal are grouped in the center of 
the apartment. We see these friends to- 
gether at work a great deal in words such 
as he, is, oh, bed, ran, etc. Note how 
closely their rooms adjoin. At first you 
will wonder if it is possible to learn where 
all these people live. 

When you move to any new and strange 
city, you soon learn the names of those 
about you, then your neighbors in the 
same apartment, if that is where you 
reside, then later on you _ become 
‘acquainted with even the people in the 
neighborhood, and this is true for the 
beginner in a printshop. We first learn 
where each of the characters are placed 
in. the case, then we gradually become 
acquainted with other type families of 
various sizes and styles. 

Begin with the left vertical row below 
the ffi. These are the letters with a dot 
over or under them (with the exception 
of the 7). Here is a way to remember 
which comes above the other, the j or 
the ?. If they were made of twisted wire, 
you could hang the ? on the hook of 
the j. The j then must be above the ?, 
because they cannot be hung right side up 
the other way. Suppose you should see 
such a thing; it would really bring an 
exclamation! Now the last three are not 
so easy to remember, 2,x,qg, so just repeat 
them to yourself over and over again, 
2,X,Q, 2,%,9, 2,%,Q, etc. 

Fill in these, 5, c, d, e, i, s, f, and g. 
Let each letter stand for a word, and you 
can get this sentence, “be careful driving 
elephants in small ford garages.” Notice 
that the letter e has the largest room. 
Why? 

Go to the next row below, /, m, n, h. 0, 
y, p, w, and the comma. Let /, m, n stand 
for lemon, the h and o for hop over (hop 
over the heavy wall), and y, p, w, and 
the , for “you punctuate with , , i 
or else use (for the entire row) “/et me 


ae =. 


now help out your punctuation with 
commas.” 

There is a row left below, the v, u, ¢, 
and spaces, the a, and the r. Leaving the 
spaces for later, these letters might mean, 
“villains usually take a ride.” 

Locate the ligature fl, which “follows 
‘long” with the ffi; two more boxes for 
spaces, the quotation marks, then the &, 
which is by the e, the “key” to the &. Put 
in the numbers, and you now find that 
your apartment is nearly filled. The ff and 
fi twins are placed in the two small rooms 
remaining near the f and i. Locate the 
semicolon, and the colon, the period, and 
the dash. What are those spaces and 
quads which we have omitted? They are 
used to separate the words in a line and 
to make the line the exact length needed. 

When entering any foreign country, one 
must not only learn the language, but also 
about the different money pieces and their 
values. Suppose we think of the spaces 
and quads as money. A dollar is our 
money unit. Two half dollars equal one 
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see that they are as large together as th 
two-em quad. There is usually a reaso: 
for everything, and it is said that th: 
name em originated in this way. The piec: 
of metal which has the M on one end was 
originally square. Early printers filed oif 
the surface of the square M characters for 
spacing material and called them em- 
quads. If you were to draw a vertical line 
through an M, you would form an N on 
the left half. This half of an em was called 
the en. Therefore, two ens make one em. 
All the quads, then, are located in the 
middle section of the apartment floor. 
Proceed to the spaces. These make up the 
small change of our monetary system. 
The three-em spaces would be valued at 
thirty-three and one third cents, for there 
are three of them to the em. See the 
pictures below, and you will see this illus- 
trated in Figure 6. Take three spaces of 
this size and compare them with the em 
quad, our Font-City dollar. These three- 
em spaces are the most commonly used, 
because generally one is used between 
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Fig. 4. The em 2-em quad 
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Fig. 5. The quads 


dollar, four quarters equal the same, but 
a two-dollar bill is equal to two dollars. 
In the City of Fonts, the dollar is the 
em-quad. This is a square piece of metal 
less than type high, used for spacing. (See 
Figure 4.) The en-quad next to it is our 
half dollar; then two ens make one em. 
(See Figure 5.) Take two ems and an em- 
quad and test this statement. Below these 
two quads is the cash drawer containing 
the larger quads, the two-em and three- 
em quads. The two-em quad is twice as 
large as the em-quad, corresponding to a 
two-dollar bill. Try out two em-quads to 


Why Copy? 


August Flam 


John Marshall High School, 
Los Angeles, California 


There are still teachers of mechanical 
drawing who believe that the subject can 
be taught by requiring the pupil to do 
nothing but copy from completed draw- 


Fig. 6. The spaces 


each word in a sentence. Find the five- 
and-four-em spaces. There are four four- 
em spaces to the em, and five five-em 
spaces. As there are four quarters in a 
dollar, there are four four-em spaces to 
the em. These smaller spaces are used to 
tighten a line of type to make it just snug 
enough to fill the composing stick. 

Every room is now filled! Ask for sev- 
eral blank case sheets and practice filling 
in aS many as you can remember. Refer 
to the memory aid for those you forgot, 
and try again. Do this until you can pass 
the test perfectly. 





An appeal to discard outmoded 
methods in the drafting room. 





ings, or from models which are first meas- 
ured. Such methods cannot be conceded as 
being reliable, and can hardly be justified 
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in an enlightened drafting teacher’s class. 

An illustration showing the viciousness 
of such methods was vividly drawn to our 
attention recently. A pupil from a distant 
state wished to enter a beginning class in 
mechanical drawing, about the middle of 
the semester. He had brought a sample of 
his work, to show what had been accom- 
plished since the beginning of the semester 
in his old school. The drawing he showed 
consisted of two views of a lathe head- 
stock, which were neatly and carefully 
drawn. The figures were more difficult 
than anything we had ever attempted 
before the fourth or fifth semester of 
drafting. The two views were not, how- 
ever, in line with each other, and it was 
noted that on the front view, the pitch 
circles, or at least what appeared to be 
pitch circles of meshing gears, were shown 
by dotted circles. We asked the young 
man why this was done, and also why the 
views were not lined up. To our surprise 
he did not seem to comprehend either 
criticism. Further questioning brought out 
the fact that his drawing was an exact 
copy of a chart which the teacher had 
placed in front of the class, and required 
that an accurate copy be made by the 
pupils, using the dividers and the scale 
to copy. The youth had never, according 
to his story, which we have no reason to 
doubt, heard the term orthographic pro- 
jection mentioned. All the drafting in this 
particular school, he assured us, was done 
in that way. The teacher merely graded 
the drawings as they came in, on the 
degree of neatness and accuracy of dupli- 
cation from the original..We would like 
to believe that such methods prevail in 
rare instances. 

While on the subject of grading, may 
we add that the practice of accepting a 
piece of work uncorrected, does not help 
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the pupil to improve. Corrections should 
be indicated in the presence of the pupil, 
preferably in colored pencil, and before 
the drawing is accepted, all the corrections 
should be made by him, and checked again 
in his presence by the teacher. Thus when 
a pencil drawing is ready to pass and be 
graded, it should be reasonably correct. 
Therefore when a pupil inks or traces a 
corrected pencil drawing —if inking or 
tracing is part of the classwork — the 
result should be comparatively free from 
glaring errors. 

Copying from models is but slightly less 
dangerous than copying from drawings. It 
is indeed true that some thought has to be 
given to the arrangement of views, and 
perhaps to scale, location of dimensions, 
and a few minor matters, but on the other 
hand there is even less left to the imag- 
ination of the pupil than in the case where 
copying from another drawing is resorted 
to. That capacity to visualize, which usu- 
ally exists in pupils to a lesser or greater 
degree, and which is so vital to successful 
drafting and designing, does not have any 
opportunity to manifest itself or grow, 
when completed models alone are used for 
reproduction. 

Except in the first few days of the be- 
ginner’s career, there is no merit in copy- 
ing from a drawing or model, no matter 
how excellent such drawings or models 
may be. At the early stage of his develop- 
ment the young draftsman is merely learn- 
ing the “feel” of things. The proper tech- 
nique in manipulating the equipment, 
using the scale, triangles, and T square, 
sharpening pencils, and drawing the right 
kinds of lines, may indeed be learned by 
copying. drawings. However, even in this 
preliminary exercise some type of prob- 
lem can be injected. As suggestions, a 
reduction in scale, changes in proportions, 


A Desk-Set in Copper_I’ 


Leon H. Baxter 


Pawling School, 
Pawling, New York 


The beginner in art-metal work will 
find the desk set described and illustrated 
in this series of articles, of which this 
is the first, most interesting and helpful. 
It carries a sufficient challenge from the 
simple paperweight and letter opener on 
through to the more intricate problems of 
fitting, bending, and soldering, and in 
making the inkwell and the stamp box. 

The projects proceed in 4a _ natural 
sequence of difficulty, bringing in many 


and varied steps in metalwork design and 
construction. 

While the writer has used the design 
of the running deer throughout, this is 
optional, and any design suitable to fill 
the given space may be selected. 

The set is composed of copper with the 
deer of brass, attached with soft solder. 
After all of the separate parts are com- 
pleted, it will be found that the set 
possesses an individuality, not found in 
those on the market, of which hundreds 
are stamped out from the same pattern. 


Soft Soldering 


It may be well to devote some space to 
the subject of soldering. While hard solder 
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changes in location of dimensions, 
omissions, or additions can and do make 
the process of drawing of greater interest 
to the- pupil. Starting with straight lines, 
and winding up with circles and tangents, 
such preliminary work need never extend 
over a period of the first ten days of the 
semester. Thereafter mere slavish copying 
should be eliminated. 

The type of problems that may be pre- 
sented after such preliminary work are so 
numerous that it is astonishing that there 
are teachers who fail to take advantage 
of them. Assuming that the fundamental 
principles of orthographic projection have 
been clearly and simply explained, and 
assimilated by the class, two views of 
simple figures can be shown, the missing 
third view to be constructed by the pupils. 
This type of problem is most satisfactory; 
the pupil knows he is getting somewhere, 
and enjoys solving problems. The joy of 
discovery incites him to greater effort, and 
it is surprising what progress can be made 
when there is such inducement. 

There are innumerable problems in 
auxiliary projection, intersections, devel- 
opments, sections, half sections, and sev- 
eral types of pictorial representation, offer- 
ing rich fields in problem construction. 
In the more advanced courses, there is 
detailing to be done from the assembly 
drawing — exactly as in actual drafting- 
room practice, or assemblies may be made 
from the details. Later the design of 
pulleys, couplings, stuffing boxes, universal 
joints, cams, and spur and bevel gears can 
all be profitably taught in the high-school 
drafting class. This is the type of work 
which appeals to students and keeps them 
mentally alert and interested. 

It is time then to definitely scrap the 
mere copying in drafting as an antiquated 
makeshift of an earlier day. 





The first of a series on an interest- 


ing art-metal project. 





may be used, it is more difficult for the 
beginner and the soft solder answers all 
purposes in the following projects. 

The commercial “half-and-half” solder 
(50 per cent tin and 50 per cent lead) 
is very good and the type coming in spools 
known as wire solder is the easiest to 
handle. It is obtainable either solid or 
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with a core of “flux.” This flux dissolves 
the oxides and insures an even spread of 
the solder itself. 

Of all the fluxes on the market, zinc 
chloride is as good as any and can easily 


either mouth or foot power. See Figure 1 
on Plate A. For attaching the deer to the 
various pieces of the set, it is best to 
hammer a short length of the wire solder 
very thin. This should then be cut into 
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be made by dissolving small pieces of zinc 
in muriatic acid or hydrochloric acid. 
Many firms dealing in art-metal supplies 
have excellent fluxes at a reasonable price. 

One of the most important features in 
soldering is to have all adjacent parts 
absolutely clean and bright. Successful 
soldering cannot be done unless careful 
attention is given to this feature. Next, 
all parts that contact one another must 
be good tight joints for satisfactory work. 

While a soldering iron, or copper, may 
be used, it is much more satisfactory to 
have a jeweler’s blowtorch of some type, 


pieces a little larger than a pin head. After 
cleaning the underside of the design and 
the surface on which it is to be placed, 
apply some liquid flux with a thin, pointed 
stick, or small paint brush, to the contact- 
ing surfaces. Next, pick up on the tip of 
the brush the small bits of solder and 
arrange them as shown by Figure 4. Place 
the design carefully in position and apply 
the heat. It is important that the metal 
itself be heated, rather than the solder, 
so do not direct the flame toward the 
solder but instead on the metal about it, 
as shown in Figure 5. The heated metal 
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will melt the solder, and this will ru» 
readily along the joint and a thoroug); 
contact results..Remove the heat as soo): 
as the solder runs evenly. Pick up the 
object with a pair of tweezers and coi)! 
under water. Dip in a cleaning solution . 

two-thirds water and one-third nitric acid. 
This is known as “pickle.” 

In making the pickling solution, which 
is best used in a flat glass dish, be sure 
to pour the water in first. After removing 
the piece from the pickling solution it 
must be rinsed thoroughly, being careful 
not to get the acid on your clothing. 

After drying, rub lightly all over with 
fine steel wool and the work is then ready 
for the final finishing. 


Finishing 
There are many ways of coloring metal, 
but to the writer none is so beautiful or 


satisfying as fuming with ammonium 
hydroxide. (Strong ammonia.) 


Variations in color from all shades of 


brown to blue and green may be obtained 
by the following method. Secure a stone 
crock, large enough to easily hold the 
object to be fumed, and in it place a 
common drinking glass about one third 
filled with the strong ammonia, as shown 
in Figure 3. Place the objects upright in 
the jar so as to allow the fumes to strike 
all surfaces, and then put on the cover 
and allow it to remain overnight. After 
removing from the jar, allow the work to 
thoroughly dry out, as some moisture 
usually forms on the surface. The next 
step is to rub lightly with fine steel wool 
to bring out the high lights on the raised 
surfaces. Rub the brass design with fine 
emery cloth and steel wool until it is 
bright and clean. Coat all surfaces next 
with .ordinary floor wax and rub to a 
polish with soft cheesecloth. The piece is 
then complete. 

It is often a good plan to melt a small 
piece of paraffin and cover the brass 
design with a small brush. This helps to 
keep the brass from darkening during the 
fuming process, and it is then more easily 
cleaned after it is removed from the jar. 
By very slightly heating the brass design 
the paraffin will flow more readily. The 
paraffin is then removed with a knife 
blade before rubbing with steel wool. 


Riveting 

In joining pieces of metal together with 
rivets, it is necessary that all holes co- 
incide exactly and are drilled slightly 
larger than the diameter of the rivet 
shank that is to be used. The rivets should 
pass snugly through each piece and 
project not more than a scant 1/16 in. 

The heads of the rivets must next be 
placed on something solid. Figures 12 and 
13, show how to use the riveting tool. 











September, 1937 


This tool has a depression in the end in 
which the rivet head is placed, while the 
other end of the rivet is hammered flat as 
shown in Figure 12. 

Carefully done, the hammered end is 
left in a neat and inconspicuous condition. 
A rivet with the shank projecting through 
the work more than 1/16 in. is apt to 
turn over and leave a poor, unwork- 
manlike job. After flattening with the 
regular riveting hammer, it is well to use 
the rounded end of a ball-peen hammer 
to finish the work so as to match the rest. 

For special work, rivets with decorated 
heads, square, hexagonal, or petal-shaped, 
may be used. If it is desired that the 
projecting end of the rivet should match 
the rounded head, a tool, similar to the 
one shown in Figure 14, is used. These 
come in various sizes with a hollow cut in 
the end which is placed over the rivet end 
giving it a domed finish. 


Engraving and Chasing 

Engraving requires a certain amount 
of practice and acquired skill to insure a 
clean-cut result. 

Gravers, like the one shown in Figure 
15, can be obtained in various forms and 
widths of cutting point and are held with 
the rounded wood handle in the palm of 
the hand and the cutting edge firmly 
guided with the thumb and fingers. The 
tool must be kept very sharp and held at 
an angle that insures best cutting results. 
Slight, but uniform, pressure must be 
exerted and it is a very good plan to 
practice on a scrap piece of copper, until 
one becomes accustomed to cutting 
straight and curved lines. A_ pleasing 
result is often obtained by giving the tool 
a slight twisting motion while applying 
the pressure. 

Often it is necessary to hold the work 
to be engraved in a firm manner so that 
both hands are free. To do this the metal 
is placed on a pitch pan or bowl, like the 
one shown with the graver in Figure 15. 

The metal to be chased or engraved, 
should be rubbed on the back with oil 
before it is attached. It will then stick 
to the pitch better and come away cleaner. 
It should be slightly heated and placed 
face upward on the pitch. It is then ready 
to be chased or engraved. 

In chasing a design, it is outlined with 
metal punches and a chasing or dapping 
hammer. See Figure 9. The punches come 
in various sizes and shapes and may be 
made of 1'4-inch-square tool steel, cut 
about four inches long and filed to a 
taper. Various widths of cutting edge may 
be made for different operations. 

The pitch may be easily made in the 
Proportions of one pound of pitch, two 
pounds of whiting, and one ounce of 
tallow. The pitch may be purchased from 
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a shoemaker’s supply house. Melt the 
pitch slowly, add the tallow, stir in the 
whiting, and pour into the pan. 


Repoussé Work 
Sometimes it is desired to dome the 
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colored by the use of chemicals. 

To make brass or copper green, prepare 
the following solution: Dissolve 16 grains 
each of copper nitrate, ammonium 
chloride, and calcium chloride in 3 oz. 
of water. 
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contour of the design, as in leaves and 
petals of flowers. This is done by placing 
the work face down on the pitch and using 
a tool similar to the one shown in Figure 
17. These come with the ball ends vary- 
ing in sizes, starting with less than % in. 
in diameter. They are moved over the 
work, hammering at the same time, until 
the desired form is obtained. 


Coloring Metal 


Besides the method previously described 
under finishing, metals may also be 


Blue-green: Make a solution at 180 
deg. F. of % oz. sodium thiosulphate, 
2 oz. iron pernitrate, and 1 qt. water. 

Verdigris green, for copper: In 1 qt. 
water, dissolve 1 oz. sal ammoniac, 4 oz. 
common salt. Articles should be immersed 
in this for one hour. 

Brown, for copper and brass: Dissolve 
Y% oz. ammonium sulphide in 1 qt. of 
water. 

Etching 

Etching is a fascinating and artistic 

method of enriching and decorating art 









metal projects. All that is required in the 
way of equipment is a small can of 
asphaltum paint, two or three small water 
color brushes of various sizes, and a glass 
tray similar to those used in photography. 

The asphaltum paint may be thinned 
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several hours until it does not feel sticky. 

The acid solution is next prepared in a 
shallow glass or stoneware dish in the 
proportion of one-third nitric acid and 
two-thirds water, being sure to pour in 
the acid last. If after five or ten minutes 















a A/VET/NG 
AAMMER 




















RIVETING 
FIG 12. 














a oe —S=») 
RIVET HEADER 
FIG /4 
ee... 
= Nise 
= “> 





WIRING FOR SOLDERING 



















CUT SECTION OF 
RIVETING TOOL 
SAOWING RIVET 1 POSITION 
FOR HALMERING 
FIG. 13 









IN FIG 18 THE 
SHADED AREA 15 LEFT 
EXPOSEO ANO THE REST. 
/NCLUOING THE BACK ANDO 







LOGES 





THIS 15 ALLOWED TO ORY AND 


DAPPING PUNCH USED IN 
ROUNDING THE CONTOUR 
AF A DES/IGIVN 


FIG. 17 





4S PAINTED WITH LT, | 1957. | 
SLACK ASPHALTUII PAINT. | 








PITCH BowLe 
ON LEATHER RING 





PIG 1/5 








THEN 17 IS /MIMIERSED IN A SOLUTION 
OF ONE THIRD NITRIC ACID ANDO TWO 







LAST ALLOW JO REMAIN UNTIL THE 
SIE TAL HAS BEEN ETCHED 7O THE 






PAINT WITH TURPEN TINE 








THIROS WATER, THE ACID BEING ADDED 


DESIRED DEPTH, RINSE AND REMOVE 


EFOUIPIVENT 
AND © 


FIG 18 . 
OPERAT/O/XS 












with turpentine if too thick. All of the 
design upon which the acid is not to act 
is painted very carefully with the asphal- 
tum paint, taking care to cover all parts 
thoroughly and leave clean-cut edges 
about the design to be etched. 

The design is applied by first roughing 
the metal slightly with steel wool or fine 
emery cloth, and placing a piece of carbon 
paper between the design and the metal. 
and outlining the design with a hard 
pencil. 

The asphaltum paint should dry for 












the solution should bubble rather actively 
and throw off heavy greenish-yellow 
fumes, a little water should be added, for 
if the acid acts too rapidly it will under- 
cut the paint outline leaving an irregular 
edge which is not satisfactory. Take care 
not to get the acid on the clothing. If this 
should happen, strong ammonia will help 
neutralize it and prevent its eating into 
the material. The duration of the etching 
process will vary from thirty minutes tc 
four hours, depending on the strength of 
the solution. It should not be hurried. 





There are many good etching solutions, 
or so-called mordants, on the market 
ready prepared. 

Lift the metal carefully occasionaily 
from the solution to see now the etching 
is progressing. As soon as the required 
depth has been obtained, remove the 
piece, rinse it off thoroughly under 
running water, and remove the asphaltum 
by means of a rag soaked in turpentine 
or kerosene. Finally clean with soap and 
water and dry. 

Figure 18 shows how the design of the 
deer may be etched. The darkened area 
shows the recessed background etched in 
by the acid solution. In this case the deer 
would be left plain and the face of the 
stand itself planished or hammered with 
the ball-peen hammer. 

Various and interesting treatments of 
scenes from nature showing mountains, a 
lake, and a foreground may be etched to 
various depths, etching the furthest sky- 
line first with all other parts blocked out 
with the asphaltum paint. 

After this is completed the middle 
distance and previous background are 
exposed to the acid, making three distinct 
depths etched into the metal giving the 
hint of depth and perspective. 


Protecting Metal 


Lacquer affords, by far, the best 
protection for metal, but it is rather 
difficult to use. First clean the work thor- 
oughly and the lacquering should be done 
in a room free from drafts and dirt. Heat 
the lacquer slightly and apply rapidly in 
one direction only, covering the entire 
surface. Do not touch with the fingers. 
If it is necessary to remove the lacquer, 
boil in a strong solution of washing soda 
and water. 

Wax is very good, especially on copper. 
Ordinary flocr or furniture wax is applied 
with a soft cloth and then rubbed down 
hard with a piece of cheesecloth to a 
uniform polish. 

This may be renewed by rubbing and 
if necessary a new coat of wax applied. 


Paper Knife 


First, decide upon the outline design of 
the knife itself, selecting one that fits the 
hand and is simple and well balanced. 
Draw carefully on a folded piece of paper 
1% by 8 in., one half the design. See 
Figure 6. Cut out the completed design. 
Then cut out a piece of 16-gauge copper, 
a little larger all around than the paper 
template. Next, apply a thin layer of glue 
to the back of the paper, and attach it to 
the piece of metal. Allow the glue to dry 
for a few minutes, and then saw very 
close to the line with a jeweler’s saw, using 
a No. 4 blade. 
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Technique of Metal Sawing 

It is necessary to have some form of 
holder upon which to place the work while 
sawing. One made of maple similar to the 
one shown in Figures 7 and 8, is suitable 
and may be either clamped or screwed to 
a bench or old table. Insert the saw at 
the end away from the handle. Place 
frame against the bench, and by pressing 
on the handle with the body, insert the 
other end of the blade and tighten. This 
insures the blade being tight and firmly 
held in the frame. 

The work is held with the left hand 
and the saw worked in a perfectly vertical 
position up and down with the right hand. 
The saw blade should be inserted in the 
frame with the teeth pointing downward, 
or toward the handle, and a very slight 
pressure used. In turning corners or 
following curves, the blade must remain 
vertical, but slowly turned to follow the 
new direction while the saw continues the 
up and down motion. 

Bearing on hard or forcing the blade 
around a turn results in broken saw 
blades. With a little practice, one blade 
will last a long time. 

Keep the fingers of the left hand as 
close to the saw as possible to prevent 
the work jumping. 

After the sawing is completed, the edges 
of the work should be filed with a fine file, 
rubbed with No. 0 emery cloth and finally 
finished with steel wool. The surface of 
the knife and design should be treated 
in a similar manner, removing all scars 
and leaving a smooth, pleasing finish. 


Filing and Smoothing 

The edges of the knife from the handle 
to the point should be filed to an even 
cutting edge, working from the upper sur- 
face of the knife only. These edges must 
be smoothed up with emery and steel 
wool and tried out on a folded piece of 
paper to see that the knife really cuts 
and does not tear. It is also a good plan, 
if the deer design is used, to round over 
all edges of the deer from the top surface 
to show the contour of the animal’s body. 
The eye, under the jaw, and where the 
legs join the body should be incised with 
a dapping tool. The method of using this 
tool is shown in Figure 9. A very good 
dapping tool may be made from the tank 
end of an old file or even from a nail. 


Use of Dapping Tool 
Dapping tools come in various sizes 
varying from very fine to coarse. Some 
are slightly curved to follow around a 
curve more readily. 

Hold the tool as indicated in Figure 8, 
with the forward end slightly tipped up. 
Strike light taps with the hammer and 
push the tool along as the hammering goes 
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on. Do not hit hard, uneven blows but 
make haste slowly, keeping control of the 
tool at all times to insure a uniform and 
well-balanced line. 

The dapping on this design is very 
simple and little difficulty should be 
experienced. 

Solder the deer in position as has been 
described under soldering. 

The various drawings are self-explana- 


287 





¥-in. squares as shown. Draw the design 
by following the lines through the squares 
in the same places they are shown on 
Plate 1. 

Glue the design on a piece of 18-gauge 
brass and saw out as previously explained 
in the Technique of Sawing. File, finish, 
and dap as described under Filing and 
Sawing and Use of Dapping Tool. Bend 
at right angles in vise at point shown on 
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tory in suggesting the way of enlarging 
or transfering the design. 

The handle above the blade should be 
planished: or hammered with a ball-peen 
hammer. See Figure 10. 


Plate 1. 
Figure 11. 


For method of bending see 


For the base, cut a piece of copper % 


by 1% by 3 in. Square this up, and file 
and planish top surface and edges, as 


indicated in Figure 10. 


Paperweight 


If the deer design is used, cut a piece 
of paper 2 by 2% in. and divide into 


Attach by soldering. (Refer to Soft 


Soldering.) Glue a piece of felt to the base 
to avoid marring the desk top. 


(To be continued) 





Extracurricular Activities 


F. N. Newton, Jr. 


Senior High School, 
Sharon, Pennsylvania 


For some years, it has become increas- 
ingly evident that future workers will have 
more and more leisure time. In order that 
people may use this leisure profitably, it 
is evident to far-sighted schoolmen that 
some training during high-school years 
should be given to our youth which will 
help them acquire knowledge of useful 
hobbies or vocations that would prove 
profitable when practiced during their 
leisure. 

In line with this, our local high school 
has been for some time trying an experi- 
ment that I believe will prove of interest 
to other schoolmen, particularly men 
engaged in industrial arts and vocational 
work. It is not that the old “readin’, 
writin’, and ‘rithmetic” are giving way — 
it is simply that life’s complexities insist 
that they are not enough, and education 
must keep step with the times. Our high 
school has an enrollment of approximately 
sixteen hundred students. Under the ex- 
periment, our students are offered trained 
guidance in useful and interesting side 
occupations along with routine studies. 
The main object is to open the many 
enjoyable hobbies and avocations which 
may be pursued in leisure time, and it 
has been. found that the field is nearly 
unlimited. 

In the beginning, a questionnaire was 
given to each student which listed a great 
number of activities, hobbies, and the like. 
The student was to mark the question- 


Safety Rules 
E. Pieri 


Public Schools, 
Fort Bragg, California 


The following general safety rules apply 
to the operation of all machines and must 
be observed by students at all times while 
using printing machinery: 


General Safety Rules for Printing 
Machinery 

1. Machine must not be operated while 
instructor is out of room. 

2. No adjustments should be made 
while machine is running. 

3. Aprons should be securely fastened 

and extreme care taken so that they do 

not come in contact with moving parts 


naire with a first, second, and third choice 
and was then to turn it in to his or 
her homeroom teacher. These were all 
collected and sent to the office, and were 
tabulated. Where possible, each student 
was placed in a group which was his first 
choice. Only where groups became too 
large were the students placed in second- 
choice groups. 

Once a week during the 45-minute 
activities period, all of these groups or 
clubs meet. Every student in school must 
belong to some group. It was possible 
during the first three weeks for a student 
to transfer from one group to another 
when he found that the group which he 
had selected did not exactly suit his fancy. 
All the groups elect their own officers and 
a program committee. 

Each group is supervised by a member 
of the faculty who is in attendance at all 
meetings. In cases where the faculty 
supervisor is not conversant with the 
activities of the particular group, an out- 
sider has been brought in who takes 
charge of the meeting. In checking up 





Giving the students an opportunity 


to sample leisure-time activities. 





our city, we had no trouble in finding 
people who were glad to come in one 
period a week to teach our students in 
their particular vocation. In other cases, 
speakers come in periodically to talk to 
the groups. 

There are 38 different groups estab- 
lished at present. This is a large number, 
but the experiment is very interesting. 
The clubs run for a complete semester 
and then there is a regrouping. Should a 
student desire to change his or her group, 
permission is given so that during the 
four years in high school, it is possible 
for a student to learn considerable about 
quite a number of activities. 

During the present semester, the stu- 
dents may choose from the following list: 





List of Subjects of Avocational Interest 


Dramatics 
Electricity 
Forestry 

Golf 

Hiking 

How to entertain 


Airplane models 
Archery 

Astronomy 

Auto driving 
Aviation 

Book club 

Boxing, wrestling 
Cartconing 

Crafts 

Dancing — beginning 
Dancing — advanced 
Debating, public speaking 
Dietetics 


Homemaking 
Interior decorating 
Journalism 

Magic 

Marionette 
Mechanics 


Hair dressing, beauty culture 


Museum 

Music — novelty 

Nature study 

Nursing 

Photography 

Radio 

Recreational leadership 

Scrap book 

Sewing, knitting 

Shooting 

Stamps 

What’s what in dress and good 
manners for girls 


for the Printshop 


of machines. ° 

4. Power should always be shut off 
after machine is used. 

5. Care must be taken to see that paper 
is placed right side up on machine. If in 
doubt, consult instructor. 

6. Never operate any machine until you 
have been assigned to do so by instructor. 

7. Talking to a student while he is 
operating a machine is forbidden. 

8. Do not put type or other materials 
into your mouth. 

9. Never make repairs or attempt to 
clean motors unless so ordered by the 
instructor. 

10. Instructor’s O.K. is absolutely 
necessary before any student operates a 
machine. 

In addition to these general safety rules, 
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A set of rules to insure the safe 


operation of printing machinery. 





the following special safety instructions 
must be observed by students when oper- 
ating printing machinery: 


Safety Instructions for Platen 
Presses 

1. Never at any time attempt to take 
a sheet from the platen when it goes 
below the guides. 

2. Do not take a sheet that has fallen 
between the feed board and platen or 
impression screws. 
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3. Do not attempt to run the machine 
by hand from the rear of the press. 

4. Do not wash or oil machine while 
press is in motion. 

5. Do not put rubbers on grippers while 
press is in motion. 

6. If a sheet falls under the press, do 
not take it out until machine is stopped. 


Safety Instructions for Cylinder 
Press 
1. If the press must be run by hand, 
do not place hands on large pulley. Always 
turn it over by the flywheel. 
2. Do not oil press while it is in motion. 


Safety Instructions for Paper Cutter 

1. Keep hand away from knife. 

2. When cutting paper, place both 
hands on lever. 

3. Never attempt to place one hand 
against the paper and pull the lever with 
the other hand. 

4. The knife should never be taken 
out of the cutter by the student. 


Safety Instructions for Miller Saw 

1. The saw should never be used by 
any student who is not assigned to it. 

2. The top guard must be kept down 
over the saw while machine is being 
operated. 

3. Never place hands on line of the 
saw. 
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4. Students should never attempt to 
remove scraps close to the saw with their 
fingers. 


Safety Instructions for Stitching 
Machines 
1. Do not place fingers under the shoe. 
2. Do not place hands on any movable 
part of machines while in operation. 


Safety Instructions for Linotype 

1. Keep hands away from moving parts 
of machine where there is any chance of 
getting pinched. 

2. Never attempt to adjust mats in 
assembler until line carriage has returned 
to position. 

3. Never allow any moisture to come 
in contact with molten metal. 


Health Hazards 


Lead Poisoning. Keep type from mouth. 
Avoid dry sweeping. Do not eat in the 
workroom. Wash hands before eating. 
Clean nails often. Do not chew or 
smoke while at work. 

Cleaning Liquid. Provide proper ventila- 
tion. Do not splash liquid on hands or 
clothing. 

Platen Press. Do not try to feed very 
small or odd-shaped sheets. Do not 
reach for falling sheets. 

Paper Cutter. Work alone when cutting 
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paper. Do not catch scraps as they 
come from the knife. 

Tripping and Falling. Keep floors free of 
waste paper, etc. 

Sleeves, Ties, Trousers, Smocks. Do not 
wear a long tie, loose smock, flapping 
sleeves or trousers. Roll sleeves and 
trousers. 

Oiling Machine When in Operation. Do 
not wipe or oil machine while it is in 
operation. 

Handling of Paper. 
cuts to avoid infection. 
heavy paper loads. 

Horseplay. Refrain from wrestling or 
other play around machinery. 

Talking with Workmen Operating Ma- 
chines. Do not talk to operators work- 
ing at machines. 


Take care of paper 
Do not lift 


To Be Filled Out by the Student: 

I have carefully read and fully under- 
stand all the foregoing safety rules regard- 
ing the operation of printing machinery. 

I hereby promise to observe these rules 
at all times while enrolled as a student in 
the Printing Department of 
High School. 


Sheet-Metal Gauges and Their Use 


Lee M. Klinefelter 


Norfolk, Virginia 





Information that will please the 
teachers of metalwork who use 
wire and sheet metal. 





Most teachers, when asked: Do you 
know how to buy or order sheet metal; 
do you know whether to order by weight, 
thickness, or gauge; if by gauge, do you 


Metal or Alloys 


know which gauge to use, have to an- 
swer “no” to the three questions. This is 
not strange, for the sheet-metal-gauge 
situation in this country is confusing, to 
say the least. There are in common use, 
a half dozen or more gauges, some of 
them logical and reasonable, others quite 
the reverse. 

To clear up some of the confusion as 
to which gauge to use, Table 1 gives this 
information for the more common sheet 
metals, while in Table 2 the thickness of 
the more commonly used number gauges 
for sheet metal are compared. It should 


Table 1 
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be noticed that the American (Brown and 
Sharp) and the Birmingham or Stubb’s 
gauges are properly wire gauges, though 
widely used for sheet metal. 

The “United States standard gauge for 
sheet and plate iron and steel” is the 
commonly used gauge for uncoated sheet 
and plate iron and steel. It was adopted 
by Congress, March 3, 1893, as a weight 
gauge, and the approximate thicknesses 
corresponding to the various weights were 
based on the weight of wrought iron, 480 
pounds per cubic foot or 40 pounds per 
square foot per inch thick. Since then, 
soft steel and open-hearth iron weighing 
about 490 pounds per cubic foot, or 40.8 
pounds per square foot per inch thick, 
have come into general use resulting in 
slightly smaller thicknesses for the same 
gauges. Table 3 gives the approximate 
thicknesses corresponding to the numbers 
and weights for iron and steel. 


Table 3 


Table 4 gives the common lengths and 
widths of black and galvanized iron and 
steel sheets, with the number of square 
feet per sheet. By combining the data 
from Tables 3 and 4, the weight of any 
size black sheet in any gauge can be 
found. 

The galvanized-sheet gauge is based on 
the United States standard gauge with 2% 
ounces per square foot added for the 
weight of zinc. This adds approximately 
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.004 inch to the thickness of steel plates. 
Table 5 gives the approximate thickness 
and weight of galvanized-steel plates in 
accordance with this data. When combined 
with Table 4, the weight of galvanized 
sheets of any gauge can be found. 

Both black and galvanized sheets are 
ordinarily bundled in bundles of from 130 
to 195 pounds. Sheets weighing more than 
98 pounds are not commonly bundled but 
are handled singly. 
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Table 4 


Table 5 


Table 7 


Practi 
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* Our tin plate gauge was inherited from 
the old British tin industry. It is based 
on the weight of a “base box” of 11. 
sheets, each 14 by 20 inches, equal tv 
31,360 square inches or 217.78 square feet. 

The terms cokes and charcoals formerly 
referred to the type of sheet iron under 
the tin. coating, but now refer to the 
weight or quality of the tin coating, the 
lighter ones being “cokes” and the heavier 
coatings “charcoals.” The letters A to 
AAAAA are sometimes used to indicate 


Inches /|Pounds | Inches / Pounds 


Table 8 
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ver | bronze 
Phosphor- 


american 
(B-& S-) | Thickness 
Gauge jin 


Number 


Table 9 


the increasing thickness ef the coating. 

Taggers tin is a name applied to any 
tin plates of 65 pounds or less per 
base box. 

Terneplate, commonly used for roofing, 
has a coating of approximately 75 per 
cent lead and 25 per cent tin. It is not 
commonly made lighter than IC weight, 
or 107 pounds per base box. Both tin 
plate and terneplate are sold in rolls for 
roofing and other purposes, but are more 
commonly sold in boxes of 112 sheets of 
various sizes. Table 6 gives the most 
important data for tin plates. 

When we come to sheet copper, the 
situation is rather complicated, for copper 
is rolled to three different standards. 
These are the Birmingham or Stubb’s 
gauge, the American (B. & S.) gauge, and 


Aluminum 


Table 10 


Table 12 


“weight per square foot.” Because of this 
condition, the safest way to order is to 
specify thickness in mills (thousandths 
of an inch) along with the gauge or weight. 

Table 7 gives the thickness of copper 
sheets rolled to weight, as well as the 
nearest gauge number, while in Table 8 
the weights of copper sheets rolled to 
gauge are given. 

In Table 9, the weights per square foot 
of a number of nonferrous metals and 
alloys are given. To save space, these have 
been combined. Since these alloys vary 
somewhat in composition, their weights 
can be given only approximately. All of 
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Table 11 


these alloys are commonly rolled and sold 
to the American gauge, but to be on the 
safe side specify thickness when ordering. 

Monel metal, a very popular alloy of 
about 67 per cent nickel, 28 per cent 
copper, and 5 per cent other metals, has 
a most peculiar gauge. Since it has been 
used largely to replace iron and steel 
plates, it is commonly rolled to thick- 
nesses corresponding to the wrought-iron 
thicknesses of the United States standard 
gauge. The result is somewhat confusing, 
since this is strictly a weight gauge for 
wrought iron, and the thicknesses are only 
approximate values derived from the 
weights. Table 10 gives the gauge num- 
bers and corresponding thicknesses and 
weights. 

Sheet zinc has a double distinction, for 
it not only has a gauge all its own, but 
it also has one of the very few in which 
increasing gauge numbers go with increas- 
ing thickness. Its thicknesses and corre- 
sponding weights are given in Table 11. 

Sheet lead is commonly rolled to weights 
of from 1 to 60 pounds per square foot. 
Table 12 lists the standard weights, their 
decimal thicknesses based on a weight of 
59 pounds per square foot per inch thick, 
and their nominal fractional thicknesses. 


Casting in the School Shop—IX 


N. A. McMillan 


E’m:ra, New York 


Through the courtesy of the Aluminum 
Company of America, much of the in- 
formation cn aluminum has been obtained. 

Aluminum can be cast with great satis- 
faction in the school shop. When cleaned 
and polished it has a very good effect for 
ornamental fixtures for home use, such as 
candlesticks, lamps, lamp bases, napkin 
rirgs, ash trays, etc. Under ordinary condi- 


tions aluminum does not oxidize readily, 
therefore keeping its luster for some time. 

New aluminum ingots can be purchased 
for about 25 cents per pound. Scrap from 
old cars can be used to advantage, making 
sure to take out bearings or other metals 
before melting. 

Melding Sand. In the selection of mold- 
ing sand for aluminum alloy castings, its 
texture or mechanical composition is more 
important than its chemical composition. 
A good molding sand should be neither 
“close” nor “open.” If it is too fine it 





For previous articles in this series, 
see January and September, 1934; 
May and October, 1935; April, 
September, and December, 1936, 
and March, 1937, issues of this 
magazine. 





will not be free venting and will there- 
fore prevent the air, steam, and gases 
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from escaping. On the other hand it 
should not be too coarse or it will fail 
to give a smooth and clean surface. No. 1 
Albany sand is satisfactory. 

Core Sand. Cores for aluminum cast- 
ing should be made soft as is consistent 


with safe handling. Because of the “hot: 


short” condition of aluminum alloys at 
high temperature, cores should give away 
to the contraction of the cooling metal. 
They should be hard enough to be handled 
at ordinary temperatures, but should 
soften and crush when subjected to the 
heat of the molten metal. A good core 
sand consists of a mixture of silica sand 
and sometimes molding sand held together 
by a binder. ‘ 

Sand Casting Alloys. The Aluminum 
Company of America markets many 
different casting aluminum alloys. These 
are designated by numbers. The most 
common aluminum alloy is their No. 12, 
which is composed of about 92 per cent 
aluminum and 3 per cent copper. 

The tensile strength of this alloy should 
be above 18,000 pounds per square inch, 
with 1.5 per cent elongation in 2 inches. 
Increasing the copper from 8 per cent to 
12 or 14 per cent, increases the strength 
to some extent. Piston and other machine 
parts are made of this higher copper alloy. 
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Alloy No. 12 is used for about 95 per 
cent of the aluminum castings made in 
the United States. 

Melting and Pouring. Aluminum can 
be melted in ordinary plumbago crucibles 
without absorbing an appreciable amount 
of silicon from them. Cast-iron melting 
pots, however, are more generally used for 
melting purposes, and prove satisfactory, 
provided care is taken to prevent excessive 
iron pickup during the operation. 

An important consideration in the pro- 
duction of good aluminum-alloy castings 
is the temperature of melting and pouring. 
The metal should be poured at the lowest 
possible temperature at which there is suffi- 
cient fluidity to fill the mold, and to allow 
air bubbles, gas, and dross to escape from 
the metal before it solidifies. At the same 
time, the melting and holding temperatures 
should be no higher than necessary to 
compensate for the natural drop in 
temperature between melting furnace and 
mold. In the ideal operation of a melting 
room, the metal is gradually brought to 
temperature and poured with a minimum 
of holding time. Pouring temperature is 
from 1200 to 1400 degrees F. depending 
on the cross section of metal. For thin 
castings a higher temperature is required 
than for a thick casting. Soaking of molten 
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metal for any considerable length of tine 
at high temperature may result in the 
absorption of furnace gases and a tenden: y 
for large grain size, shrinkage, and poros- 
ity in casting. Oxidation of aluminu:, 
usually excessive at high temperatures, c:in 
also be maintained at a minimum by hol/- 
ing at a low temperature and avoiding un- 
necessary agitation of the molten met. 
Oxides of aluminum formed in this manner 
are only partially removed by skimming 
and are often trapped in the castings. 

in the melting furnace may be overcome 
to some extent by carefully adding a 
sufficient quantity of solid alloy to cool 
the metal. 

The pouring temperature of casting 
work depends almost entirely upon the 
thickness and the size of the casting and 
to a much less degree upon the composi- 
tion of the alloy. The best pouring temper- 
ature for any one casting is generally 
determined by trial. Pouring the metal at 
too low a temperature may cause cold 
shuts, misruns, blow holes, and lack of 
sharpness in the detail of the casting. On 
the other hand, a high pouring temperature 
will result in low tensile strength, coarse- 
grained and porous structure, rough sur- 
face, shrinkage, and cracks. 
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Junior-High-School Woodworking Test 


H. L. Stiles 


High School, 
Nogales, Arizona 
This is form A of this test. Form B will 


appear at a later date. 
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Part I— True-False Woodworking Test 
INSTRUCTIONS: Time: 20 minutes 

1. This test contains 50 true-false state- 
ments. . 

2. Read each statement carefully. 

3. If you think the statement is true put 
a plus (+) at the end of the statement. 

4. If you think the statement is false, put 
a zero (0) in the parentheses at the end of 
the statement. 


5. Study the samples carefully before be- 
ginning actual work. 
6. Do not guess. 
SAMPLE: 
1. A hammer is used to drive nails. 
(true) (+) 
2. Walnut is a soft wood. (false) (0) 
TEST STATEMENTS: 
1. Shellac sets more rapidly than varnish. 
( 
2. A coping saw is used to cut out curved 
lines in thin wood. ( )+ 
3. The back saw is strengthened by a 
heavy steel back piece. ( )+ 
4. Plans originally were partly made of 
wood. ( )+ 
5. The saw kerf should be made on the 
waste side of the line. ( )+- 
6. The oftener glue is heated, the stronger 
it becomes. ( )O 
7. Auger bits are measured by sixteenths 


of an inch. ( )+ 
8. Nails are sold by the gross. ( )O 
9. The easiest stain to apply is water 
stain. ( )0 





*The key letter or word appears at the right of each 
test question. 


10. Lumber is sold by the square foot. 

( )0 

11. Gasoline is commonly used for cleaning 
shellac brushes. ( )0 
12. A board foot is 12 inches thick, 12 
inches wide, and 12 inches long. ( )0 
13. The teeth of the coping saw point to- 
ward the handle. ( )+ 
14. The ball-peen hammer is the most com- 
monly used tool for driving nails. ( )0 
15. A piece of wood 1 by 8 in. by 12 ft. 
contains 12 board feet. ( )0 
16. Several thin coats of shellac will pro- 
duce a much better finish than one or two 
thick coats. , ()+ 
17. Oil stains penetrate the wood deeper 
than water stains. ( )0 
18. The hand drill is used for turning and 
holding round-shank drill bits. ( )+ 
19. The woodworker’s chisel is sharpened 
on both sides. ( )0 
20. For general work the plane iron cap 
should be about % in. from the cutting edge 


of the blade. ( )0 
21. The marking gauge is never used across 
the grain. (I+ 


22. The marking gauge is used to mark lines 
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parallel to the side of the stock. ( )+ 
23. The height of an object may be found 
by looking at the top view of a drawing. 


( )0 

24. The end of a board is usually squared 
before the edge. ( )O 
25. The knife is used when laying out a 
joint. ()+ 


26. The miter joint is used for putting 
together picture frames. ()+ 
27. No. O sandpaper is coarser than No. 1 


sandpaper. ( )0 
28. Oily waste rags should not be put in 
wooden containers. ( )+ 


29. A bill of material should include a com- 
plete list of everything needed to complete 
the project. ()+ 

30. A properly glued joint is stronger than 
the natural wood. ( )+ 

31. Animal glue is manufactured from the 
refuse parts of animals. ()+ 

32. Joints should be sandpapered so that 


they will fit together easier. ( )O 
33. Sandpaper should not be used across 
the grain. ( )+ 


34. The brace is used for holding square- 
shank twist drills while boring holes. ( )-+- 
35. The firmer gouge is used for cutting 
grooves and hollowing out surfaces. ( )+ 
36. Saw teeth are said to have “pitch” 
when the teeth are bent alternately from side 
to side. ( )O 
37. The try square is used for laying out 
lines across the grain at right angles to an 
edge. ( + 
38. Quarter-sawed lumber warps more than 
plain sawed. ( )O 
39. Kiln-dried lumber contains more mois- 
ture than air-dried lumber. ( )O 
40. Center lines are used for locating the 
centers of holes in a drawing. ( )+ 
41. The front view of a circle is represented 
by a straight line. ()+ 
42. The countersink is used for making 
conical shaped holes for roundhead screws. 
( )0 

43. After paste filler has become dull it 
should be rubbed off in the direction of the 


grain. ( )O 
44. The sizes of wood drill bits vary by 
sixteenths of an inch. ( )O 


45. Knots are formed on trees by the 
growth of branches. ( )+ 
46. Heartwood as a rule shrinks more than 
sapwood. ( )O 
47. Dovetail joints are frequently used in 
drawer construction. ( )+ 
48. White lead is used for thinning paint. 
( )O 

49. Heartwood absorbs more stain than sap- 
wood. ( )O 
50. The thick part of the annual rings is 
formed during the rapid growth of the tree 
in the spring. ( )O 


Part II —Simple Recall Woodworking 
Test 
INSTRUCTIONS: Time: 15 minutes 
|. This part contains 25 incomplete state- 
ments, 
2. Read the statement carefully. 
’. Decide which word would make the 
Staiement complete. 


4. Write the word in the parentheses at the 
end of the statement. 

5. Study the sample carefully before be- 
ginning actual work. 
SAMPLE: 

1. The hammer is used to drive (nails) 
Test STATEMENTS: 

1. The age of a tree can be determined by 
the samuel (.. 05.5. ) rings 


2. Large wooden hammers are called 
Le ae ) mallets 
3. In early days nails were made by 
Seen aes hand 
4. The term “penny” in woodworking refers 
to the size of (...... ) nails 
5. Lumber that has not been surfaced is 
ee ) rough 
6. The teeth of a crosscut saw are 
sharpened to a (........ ) point 
7. The length of a board is always meas- 
ured along the (........ ) grain 
8. When driving nails hold the hammer 
handle near the (........ ) end 
9. The size of the hole an auger bit will 
bore is stamped on the (........ ). shank 
10. Glue is spread with a (...... ) brush 
11: The size of a saw is designated by the 
number of points to the (........ ) inch 


12. A large square which is used by car- 
penters for rough work is called the 
ee framing square 
13. The best paste wood fillers are made 
by mixing ground rock, Japan, turpentine, 


GE Reivcrncwe linseed oil 
14. When accurate measuring is necessary 
the rule should be stood on its (...... ) edge 
15. Drill bits for use in hand drills have 
i ee ) shanks 
16. When painting, all knots and pitchy 
places should be sealed with (...... ) shellac 
17. Small round wooden pins used in join- 
ing boards are called (........ ) dowels 
18. Cracks in the end of sawed-off lumber 
er ) checks 
19. Drawing boards are usually made of 
Seisemeea basswood 
20. The coloring material in paints is re- 
ferred’ te as (........: ) pigment 
21. Water stain tends to raise the 
eee ) grain 


22. When ordering screws, it is necessary 
to give the diameter of the shank and the 
pita eiae length 
23. When large objects are drawn on paper 
they must be reduced in size, which is called 
drawing to (........ ) scale 
24. The chemical change which causes var- 
nish to dry is called (........ ) oxidation 
25. Lacquer has come rapidly into use be- 
Came 1 GHEE (....0-0:5:0<% ) quickly 


Part III — Woodworking Completion 
Test 

INSTRUCTIONS: 

1. Certain words have been left out of the 
sentences below. 

2. Underlined spaces show where the words 
are left out. 

3. You are to write, on the underlined 
spaces, the words which have been left out. 

4. Study the sample carefully before be- 
ginning actual work. 
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SAMPLE: 

1. Walnut is classed as a ..hard.. wood. 
Test STATEMENTS: 

1. In a working drawing the front view is 


placed to the left of the ........ view and 
below the top view. end 
2. A board foot of lumber contains ...... 
square inches. 144 
3. S2S on a bill of material means that the 
board should be’...... on 2 sides. surfaced 
4. Zigzag rules are usually ........ feet 
in length. six 
5. The T bevel is used for laying out lines 
other than those at ........ angles to an 
edge. right 
6. The jointer plane is about ........ 
inches long. 22 


7. When the plane iron’ become ........ 
it needs to be ground. dull or nicked 
8. The plane should be laid on its ...... 


when not in use. side 
9. The size of a saw is desighated by the 
number of ........ to the inch. points 
10. To prevent the saw from binding 
Anwecdain is given to the teeth. set 


11. The size of auger bits vary by ...... 


of an inch. sixteenths 
12. Hand scrapers are sharpened with a 
»euaeewe for ordinary work. file 
13. Always sand with the ........ when 
possible. grain 
14. Finishing nails are smaller in ........ 
than common nails. diameter 


15. When pulling large nails a block should 
be placed under the ........ of the hammer. 
head 

16. Dadoes are cut ...... the grain. across 
17. Animal glue must be ...... in cold 
water and heated before it is ready to use. 
soaked 

18. Clamps should be applied while the 
Saeaalewu is still hot. glue 
Pe: cisan wae linseed oil should be 
used. outside paint 
20. All new paint brushes should be 
ncened before they are used. cleaned 
21. Oily rags should be put in closed 
ichvauien container. metal 
22. Clear shellac should be kept in ...... 
containers to prevent discoloration. glass 
23. Shellac makes a good filler for ...... 
grained wood. close 
24. Linseed oil is made from ........ 
seed. flax 
25. The best outside varnish is called 
eee varnish. Spar 


- THE VALUE OF TOOLS 


Man is weak of himself and of small 
stature. He stands on a basis, at most for 
the flattest soled of half a square foot in- 
securely enough, nevertheless, he can use 
tools, can devise tools. With these the 
granite mountains melt into light dust 
before him; he kneads glowing iron as if 
it were soft paste; seas are his smooth 
highways; wind and fire his unwearying 
steeds. Nowhere do you find him without 
tools; without tools he is nothing; with 
tools he is all. — Thomas Carlyle. 











Problems and Projects 














SIMPLE BOOK ENDS 
Ralph M. Merry, High School, 
Malden, Massachusetts 

These loaded book ‘ends will stay in place 
anywhere. They are not only useful, but very 
attractive when embellished with an initial or 
monogram. 

Material Needed: Two pieces 134 by 5% 
by 6 in.; two pieces % by %-in. molding, 12 
in. long. Black walnut is preferred but any 
suitable cabinet wood may be used. 





Directions for Making: Square up the two 
pieces for the ends. Lay out the 1%.-in. 
radius on the two top corners and on the top 
outside end. Saw down to these curves on the 
band saw or work down by hand with edge 


tools, working down the outside top end first 
and the top corners last. Remove the arrises 
left with file and sandpaper. 

Bore the three 1-in. holes into the bottom 
and connect the center one with the two outer 
ones, by means of 3%-in. holes. Pour melted 
lead into the center hole until the lead fills 
all three holes. Fit the molding around the 
front and sides of the book ends with mitered 
joint. Glue and brad on. 

Design a monogram or initial and transfer 
to the book ends with carbon paper. The 
monogram may be carved, stained, or pierced. 
Score the lines deeply with a knife to prevent 
the stain from running. 

Finish the book ends with several coats of 


shellac, rubbing down well between costs. 
Lastly, give them a coat of wax. A thin piece 
of felt or blotter may be glued to the bases 
to prevent marring. 


PATTERNS FOR WOOD 
TURNING 
Deane E. Eldridge, Junior High School, 
Plymouth, Massachusetts 
The purpose of this article is to show one 
way in which spindle turnings can be made 
more easily and accurately by the beginner. 
Even the experienced turner will doubtless 
see an advantage in using this method if he 
does not already do so. Since the wood-turning 
lathe is the least dangerous of all of the wood 





Profile patterns made for the wood turner 
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Book end by Ralph M. Merry 
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working machines, it is usually the one which 
the pupils are allowed to operate first. Be- 
cause of the boy’s eagerness to use this ma- 
chine he is apt to be so entranced by its opera- 
tion that he overlooks the need for following 
any definite pattern. The result is usually 
that his work suffers from a series of mean- 
ingless curves, poorly arranged and poorly 
executed. The old saying that “a project is as 
good as its design” holds good here. The 
novice often finds the usual type of wood- 
turning blueprint difficult to follow. The di- 
mensions confuse him and the drawing is so 
much in miniature that he finds it difficult to 
know exactly what his work will look like 
when completed. 

The accompanying illustration shows how 
the writer has solved this problem. Patterns 
are cut full size from heavy drawing paper. 
To do this, fold the paper, sketch the design 
and then cut it out. When the paper is opened, 
the design may be studied for gracefulness 0! 
contour, grouping of details, and proper spac- 
ing to insure harmony and balance. When the 
pattern is a copy of an actual piece of turn- 
ing this job is comparatively simple but when 
an original design is being created, it often 
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means continued tr.als before the final pattern 
is obtained. In either case the design when 
completed will be in actual size and proves 
much more useful in later marking and trans- 
ferring the measurements onto the revolving 
piece. 

In the actual use of these cut-out patterns 
trouble at once followed because they be- 
came entangled in the turning and were fre- 
quently badly torn. This necessitated a fresh 
supply to replace those worn out. To over- 
come this the patterns may be mounted on 
wallboard or thin plywood. Several coats of 
shellac prevent curiing at the corners. These 
patterns, so mounted, serve as a visual aid 
during the turning process, since they may 
be held beside the revolving spindle so that 
the contours can be compared. 

Such a group of patterns represent con- 
siderable work on the part of the instructor 
but they tend to cut lathe instruction to a 
minimum. If carefully cared for, the patterns 
will last for several years. The instructor 
should keep a master set of “cut-outs” on 
file so that replacements can be made easily. 


DESK, RADIO, OR END-TABLE 
LAMP 
S. H. Puehler, Public Schools, 
Milwaukee, Wisconsin 


The lamp described herein taxes the crea- 
tive instinct and supplies a desirable addition 
to any home. 

While it is desirable and very evident that 
many variations can be applied in the making 
of the assembly and construction of parts 
used in this lamp, the discussion, here given, 
will deal primarily with the one pictured. 

The base is made of 4 by % in. square 
metal with a 1/16-in. sheet of metal enclos- 
ing the top surface. After the 5/16-in. grom- 
met hole and the 3%-in. holes for the switch 
and brass elbow have been drilled, the parts 


can be soldered together in one operation by 
placing the clamped parts over a gas flame 
and applying solder. File cuts % in. from the 
four corners in each direction may be added 
for decorative purposes and for camouflaging 
the visible butt joints. Mitered corners can 
also be used, but are more difficult to make. 
A wood base, leaded for weight, may be sub- 
stituted and fits in well with the modern trend 
in natural finished wood furniture. 

The grommet for the wire entrance hole 
in the base comes in brass or nickel finish 
and may be obtained at tent and awning 
supply house. This item seems to be far less 
clumsy than the customary bakelight bush- 
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ing. A press fit holds it securely into the base. 

The switch may be any one of several on 
the market providing the enclosure part under 
the base is less than '%4 in. in depth. 

If the lamp is to be used for desk purposes, 
the glare on the eyes may be overcome by 
inserting a piece of transparent gelatin inside 
the upper half of the glass cylinder. This 
transparent gelatin is the material used for 
flood- and spot-light purposes and is supplied 
in a variety of colors. The green or blue 
appears to be easiest on the eyes. 

This lamp also makes a neat appearing wall 
bracket fixture. In this case the upper end of 
the glass cylinder can be left completely open. 
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A machinist’s T-tap wrench 


MACHINIST’S T-TAP WRENCH 
B. K. Beauchamp, United Township 
High School, East Moline, Illinois 
The T-tap wrench is a practical tool, hold- 

ing small taps % in. or smaller. 

The operations involved are turning, facing, 
knurling, chucking, drilling, threading in the 
lathe, taper turning with the compound rest, 
and milling or filing. 

The project involves the fitting and assem- 
bling of machined parts with micrometer fits, 
or sizes. 

Time allotment: Twenty-five 50-minute 
periods. 

Materials: 

1 pe. 1 by 3% in. crs. 

1 pe. 1 by 23% in. crs. 

1 pe. % by 2% in. crs. 

1 pe. %-in. drill rod 434 in. long 

1 pc. 26-gauge steel-spring wire 
Procedure: 

1. Center, face, and straight turn the 1 by 
3% in. piece for the outside of tap wrench 
as shown in Figure 1. 
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Fig. 1 


2. Back gear the lathe and knurl as in 


Figure 2. 
3. Disengage back gears, raise and tighten 
bull-gear clamp. 
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4. Set compound rest and cut taper on right 
end as in Figure 3. 

5. Set cutoff tool on center 
off as in Figure 3. 

6. Remove setup from lathe. 

7. Mount universal chuck. 

8. Reverse work and mount 
chuck. 


line and cut 


in universal 


(Use copper strips to protect knurl.) 
9. Chuck %-in. drill in tailstock and drill 
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Fig. 3 

full length of stock. 

10. Follow with 5%-in. drill, drilling 134 in. 
into stock. 

11. Use reaming tool and cut inside taper 
at 30 deg. as shown in Figure 4. 
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12. Back gear lathe again and put in low 
speed. 

13. Set up 34-in. S.A.E. tap in lathe and 
tap %-in. hole as shown in Figure 4. (Use 
plenty oil.) 

14. Reverse lathe and run tap out of 
threads. 


2 


Fig. 5 


15. Polish with fine emery cloth and oil. 
16. Mount 1 by 234 in. stock in universal 

chuck allowing 2 in. to project from chuck. 
17. Face and straight turn as in Figure 5. 
18. Neck and turn as in Figure 6. 
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Fig. 6 


19. Set lathe for cutting 16 threads per 
inch. 

20. Set threading tool on center line and 
check with gauge. 

21. Have setup checked by instructor. 

22. Chase. thread as in Figure 7 using 
plenty oil. 

23. Cut thread. 

24. Use outside of tap wrench, already 
made, as gauge for thread being cut. 

25. Cut taper as shown in Figure 7. 

/ 
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Fig. 7 
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26. Neck as in Figure 7. 

27. Set up cutoff tool and cut off as shown 
in Figure 8. 

28. Reverse cutoff piece in chuck and ut 
taper with compound rest as in Figure 9. 

29. Set up in chuck in milling machine, 
3/64 in. off center, and with R.H. singie- 
angle cutter of 60 deg. mill as shown in 
Figure 10 

30. Revolve work in chuck with indexing 
crank to cut opposite angle. 

31. Cutter must be fed vertically to give 
straight seat for jaws. 
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32. Drill holes as shown in Figure 11. 

33. Use a piece of %-in. drill rod 434 in. 
long for the handle of the tap wrench. 

34. Taper ends at 80 deg. in chuck on 
lathe. Use compound rest. 

35. Dress one half of drill rod lightly with 
fine emery cloth in lathe chuck, and polish. 

36. Drive half way through the 14-in. hole, 
as shown in Figure 11, with a lead mallet. 

37. Set up the % by 2% in. stock in the 
universal chuck on lathe. Face one end. Cut 
V slot 3/16 in. from end and 1/6 in. deep as 
shown in Figure 12. 
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38. Remove from lathe chuck. 
39. Set up stock in chuck of milling ma- 
chine with face end projecting 134 in. beyond 
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Fig. 12 














Fig. 13 


40. Again use the single 60-deg.-angle cut- 
ter and cut angles as in Figure 13. Revolve 
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stock in chuck with indexing crank to cut 
opposite angle. 

41. Without removing stock from chuck, 
set up 1/16-in. slitting saw and cut stock in 
half, as shown in Figure 14, to make the two 
jaws of the T-tap wrench. 


sai 
Fig. 14 

















42. Remove from mill chuck. 
43. Mount in universal chuck on lathe with 


slotted end projecting. 
44. Cut off with cutoff tool as shown in 


Figure 15. 
J2 | 


Fig. 15 

















45. With faces of two cutoff pieces together 
chuck in lathe and taper opposite end as 
shown in Figure 16. 

46. Remove from lathe chuck. 

47. Set up each jaw separately in vise on 
milling machine being careful not to clamp 
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Fig. 16 





too tightly and to support from bottom side. 
48. Set up 90-deg. double-angle cutter, and 
mill each jaw as shown in Figure 17. 
49. Caseharden jaws. 
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Fig. 18 


50. Wrap spring wire (piano wire) around 
a l-in. wire brad, held in jaws of a chuck, 
for the coil compression spring as shown in 
Figure 18, the purpose of which is to hold 
the jaws open. 

51. With remainder of spring wire form 
into a circle % in. across with the ends over- 
lapping 4% in. The purpose of this spring is 
to hold the jaws in place. 

52. Stamp class letter and your number on 
the outside of tap wrench at the tap. (Stamp 
lightly.) 

53. Assemble T-tap wrench. 


DUPLICATE BRIDGE BOARD 
Felton L. Harlan, Senior High School, 
Reading, Pennsylvania 
The duplicate bridge board project will 
have its greatest appeal to the expert bridge 
fan. Duplicate bridge places emphasis on the 
bidding and playing of a hand and entirely 
eliminates the luck factor in drawing of cards. 
The 16 boards can be played in about 3 
_ thus constituting a pleasant evening of 

ridze, 
Duplicate boards are a luxury, retailing 
between $5 and $15 for a set of 16. The set 
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Duplicate bridge board 


shown is very inexpensive, as the material 
will cost 50 to 75 cents at the most. 


Method of Procedure 

1. Cut 16 pieces % by 4% by 1034 in. for 
the bottoms. 

2. Cut out 32 pieces 3/16 by % by 1034 
in. for the side partitions. 

3. Cut out 80 pieces 3/16 by % by 3% in. 
for the transverse partitions. 

4. Glue partitions to bottom as shown, 
holding them in place with %-in. No. 20 
brads. The brads are to be removed when 
the glue has dried. 

5. Cut out the finger slots. 

6. Shellac the inside of all pockets. 

7. Cut out 16 pieces % by 4% by 103% 
for the tops. 

8. Fasten tops in place with glue and brass 
escutcheon pins. 

9. Give the top, bottom, and sides a coat 
of shellac. When dry, rub down with 4/0 
sandpaper. 

10. In lettering and numbering the boards, 
place the numbers on the bottoms of the 
boards. It is well to letter the word dealer in 
a different color from the rest of the lettering. 

Number and letter the boards as follows: 


Board No. Vulnerable Dealer 


None N 
N-S 


COomIA MN & WD = 


15 


16 


Apply a second coat of shellac over the 
lettering. 

The best material for the boards is either 
walnut, mahogany, or tempered masonite. 





REBORING A HOLE TO A 
LARGER DIAMETER 


Carl von Lindeman, Western State 
Teachers College, Paw Paw, Michigan 


Quite often it becomes necessary to rebore 
a hole larger than the previous one. This 
becomes a difficult task since the center for 
the bit is lost, but it may be made simpler 
if the following methods are employed. 


LARGER HOLE: 


> 


~ 


6 fl . 


WO0D PLUG SMALL HOLE 








Select a dowel that fits the previous hole, 
and into its center screw the bit center, as 
illustrated in the drawing. The larger hole 
may now be bored without difficulty. Auger 
bit guides which consist of a brass disk hav- 
ing a soft metal center into which the spur 
of the bit can be screwed may be purchased, 
but these are so seldom used that very few 
shops have them as part of the equipment. 


PAINT BENCH AND BRUSH 
HOLDERS 
Don L. Olson, Public Schools, 
Dawson, Minnesota 


The tall cans in the center of the upper 
shelf of the paint bench shown in Figure 1, 
are the containers in which brushes are sus- 
pended in a solvent. When a brush is needed, 
the cover of the container is taken off, then * 
the surplus turpentine, alcohol or lacquer 
thinner in the brush is drained off, and the 
brush is ready for use. After using, it is 
again returned to its proper place. There is 
a complete unit for each of the commonly 
used colors and one for shellac, stain, and 
varnish. Each unit is painted a different color. 
For example, if a project calls for red 
enamel, the boy gets out the red unit, takes 
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off the cover, picks the proper brush, drains 
off the surplus turpentine, and dips it into 
the enamel. After fin'shing the job, he again 
returns the brush to the proper unit. Figure 
2 shows how each unit is constructed. A No. 
2 can is fastened down near the end of a 2 
by 6 by 12 in. block. This can is large enough 
to hold three brushes. The tall can, used as 
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The first unit is painted white, for white 
paint brushes; the second, red; the third, 
green; another blue; and still another black; 
for the various enamels and paints. The unit 
for the stains is painted brown. The one for 
shellac is painted orange, and the one for the 
varnish, silver. Each unit slides into a stall 
of its own, and can be taken out and used on 
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Fig. 2. Brush unit 


a cover, is made of two larger cans, soldered 
together and then cut to a height of about 
914 inches. The middle can is made of an 
old pineapple can which fits loosely over a 
wood disk, 1 in. thick. This can is used for 
mixing various shades of paint or for hold- 
ing quantities of shellac, varnish, or stain. 
The smallest can is an old water-color dish. 
This also fits over a disk, which holds it in 
place. This can is used for holding and mix- 
ing small quantities of finishing materials. 


a near-by bench if wanted or left on the rack 


and the brush removed and used where 
desired. 

Using this method, the brushes need only 
be cleaned thoroughly three or four times a 
year, except the varnish brushes, which should 
be taken care of more often. 

The five 2-gallon cans on the right contain 
liquids commonly used in a shop. Each is 
fitted with a %-in. brass faucet soldered on. 


Labels are painted on in red. 
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The middle shelf holds various small cans 
of paint and enamel, wood filler, and other 
common finishing materials. 


METAL TINNING 
Harry M. Dexter, Central High School, 
Grand Rapids, Michigan 

It is well known that articles which are 
called tin are not made of tin at all. Tin 
cups, tin cookie cutters, tin funnels, etc., are 
all made, not of tin, but of iron that has 
been coated with tin. If these articles were 
made of pure tin, they would be entirely 
useless, because pure tin is too soft and also 
very expensive. No doubt, many teachers of 
metalwork know how tinning of metals is 
done, but for the benefit of the many stu- 
dents of metalwork who do not, the method 
is described here. 

As a demonstration for the students, it is 
well to take a sheet of iron that is very rusty 
and show how the tinning may be done. 
Naturally, if a rusty piece of iron is used, 
the tin plate will not be as smooth as if a 
clean sheet had been used. With the tinning 
process, it is just as with electroplating. If 
the plating or tinning is done on a piece of 
smooth metal, the result also will be smooth 
and flawless. 


Method of Procedure 

As is well known, iron generally is coated 
more or less with an oxide. This oxide must 
be removed before the iron can be tinned. To 
do this, soak the iron in a diluted hydro- 
chloric-acid bath or in a cyanide solution. 
When the oxide is entirely removed, the iron 
will appear clean and white. 

Next, dip the iron into a bath of zinc 
chloride, after which place it into a container 
of melted tin where it is left long enough to 
come to the same temperature as the melted 
tin. By that time, if the iron was properly 
treated, it will be coated evenly with tin, and 
will be silvery and shiny. 

Iron rivets are tinned in a similar manner. 
It is not necessary to dip each rivet indi- 
vidually into the acid and then into the 
melted tin. Instead, a large number of rivets 
may be placed in a wire basket which is 
dipped into the cleaning solution, the flux 
bath, and then into the melted tin. During 
these processes, the basket must be shaken 
frequently so all rivets will get the same 
treatment. When the rivets are coated with 
tin,.the basket should be lifted out of the 
melted tin and shaken so the surplus tin will 
drip back into the container. Finally, the 
rivets are dumped on the shop floor to cool. 
They must be watched carefully so that they 
do not touch each other, because if they do, 
they will stick together after they are cooled. 

When a larger article of iron or copper 
must be tinned, it may be impractical to dip 
it into the hydrochloric-acid and zinc-chloride 
baths, and then into melted tin. Instead, 
sponge the acid over a portion of the surface. 
Then pulverized tin must be prepared for use 
in this method of tinning. 

Spread a piece of heavy cloth over a sheet 
of metal. Next, melt a quantity of tin over 
a very slow fire. Then allow it to cool until 
it is of the consistency of soft putty. While 
the metal is cooling, it must be stirred con- 
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stantly with a piece of wood. A metal stirring 
rod should not be used, because the melted 
tin would not only be chilled by the cold 
metal, but would stick firmly to the rod. 
Therefore, use a wood paddle and continue 
stirring until the melted tin starts slowly to 
thicken. Then quickly dump it out on the 
cloth and immediately fold the cloth over it 
so that the metal may be vigorously rubbed 
between the hands until it turns into fine 
pulverized tin. If too many larger lumps are 
left in the pulverized metal, it may be 
screened. 

Next, swab zinc chloride over the portion 
of the metal article previously cleaned and 
then powder the pulverized tin over it. The 
pulverized tin will stick to the acid-covered 
metal, and this must then be held over a 
slow gas flame. When the pulverized tin on 
_ the surface of the metal starts to assume the 
appearance of perspiration, wipe it with some 
waste which contains some ammonium chlo- 
ride powder. This wiping should be done with 
a circular motion. Be careful not to heat the 
metal too much, otherwise it will assume a 
bluish hue. 

Repeat the foregoing procedure with the 
portion next to the piece just tinned, and con- 
tinue until the entire article has been covered. 
After the whole surface has been coated with 
tin, go over the entire piece, rubbing it briskly 
with a clean piece of waste. 

If it is necessary to tin both sides of a 
piece of metal, both sides should be treated 
as described, at the same time. When the 
tinning process is finished, the article must 
be well washed in clean water, or otherwise 
the chemicals left on the surface will pene- 
trate through the light coating of tin and 
attack the iron beneath. 


OAK-LEAF DESK LAMP 


Carleton F. Spencer, Student, and Amos 
G. Williams, Professor Industrial Arts, 
Western Union College, Le Mars, Iowa 


This table lamp is chosen as being the best 
design submitted in a class of bench metal- 
work. Not only is its construction simple and 
practical, but two elements of design, the 
scroll and the leafy floral treatment, lend 
grace to the project. 

Laying Out and Cutting Stock 

Cut a piece of %-in. iron pipe 9 in. long 
for the upright A. Before threading one end 
to accommodate a lamp socket, decide whether 
the surface should be peened or whether it 
should be polished with a file and emery cloth. 
Execute the surface decoration before doing 
the threading operation. 

The base B is made of three separate pieces 
of 4 by 3% by 3% in. wrought iron, each 
hammered to the general shape of an oak 
leaf. A thinner gauge of iron is easier to form, 
but 16-gauge sheet iron is definitely too thin 
for the purpose. Inscribe the outline of each 
leaf on the metal with a prick punch, remem- 
bering that hammering will increase the width 
and length of the metal. 

Select a 3-in. cold chisel and carefully cut 
each blank. Then, holding a piece with heavy 
Pliers or tongs, shape the iron with blows of 
a ball-peen hammer. Anneal the iron in a gas 


Oak-leaf desk lamp 
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flame frequently. since hammering makes the 
metal tough and brittle. 

To obtain a graceful convex curve on the 
upper leaf surface, place the metal upside 
down on a block of soft wood and hammer 
the iron heavily. Then, on its top surface, in- 
scribe characteristic leaf veins, using a sharp 
cold chisel. Anneal the metal again. Smooth 
any irregularities on the edges with a file. 
Finally, use a small ba!l-peen hammer to 
decorate the upper leaf surface. Support the 
metal carefully under each hammer blow, so 
that the original curve will not be altered. 

The legs (C) are three lengths of % by % 
by 15 in. strap iron. When peened, their length 
is extended one or two inches. The surface 
decoration is accomplished with medium or 
small ball-peen hammer marks. When peen- 
ing, remember to emphasize the surface that 
shows on the upper and outer sides after the 
scrolls are bent to shape. Notice the illustrated 
leaf design of the ends. The treatment of the 
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ends of the scrolls must harmonize with the 
leaf design of the base. Anneal the metal fre- 
quently when these ends are hammered. The 
leg scrolls are formed with a bending fork or 
other suitable bending jig. 

Assembling Procedure 

Drill out two %-in. hexagonal nuts (£) so 
that the upright can easily enter the drilled 
opening. Then drill the legs to receive 6/32 
machine screws (F) as illustrated. Drill and 
tap the hexagonal nuts and the upright to 
accommodate the legs as illustrated. If care- 
fully done, this assembly is neat and sturdy 

Drill a 3/16-in. hole in each of the three 
parts of the base. Drill the center of the lower 
scroll on each leg likewise. Select a 3/16-in. 
size of oval-head rivet (D), and fasten each 
base segment to a leg as illustrated. Before 
fitting the lamp with socket, wire, and plug, 
the metalwork must be suitably finished. 

Finishing Procedure 

Some prefer to polish the metal surface 
and then produce a series of “heat colors” 
by means of a gas flame. The brilliance of the 
violet, blue, and brown colors depends, first, 
on how well the surface is polished and, sec- 
ond, on how skillfully the heat is applied. 
Apply the flame only in spots. As soon as the 
bright metal turns violet or blue in color, 
remove the heat to another part of the sur- 
face. The mottled effect of heat coloring can 
be retained by applying a thin coat of clear 
lacquer after the project has cooled off. More 
than one coat will produce a glittering sheen 
which tends to cheapen the appearance of the 
lamp. 

Another pleasing effect is obtained by burn- 
ing linseed oil on the surface of the metal 
and then polishing the high spots with fine 
emery cloth. A coat of warm wax helps to 
prevent the appearance of rust spots. 

Still another finish, quite easy to apply, is 
a coat of black enamel polished with emery 
cloth when dry. The high spots are thus made 
visible and may be prevented from tarnishing 
by applying a thin coat of clear lacquer. The 
use of warm wax is an optional method of 
preventing tarnish. 

Wiring Procedure 

Attach a lamp socket, having any standard 
switch to the threaded upright. If possible, 
select a socket whose outer shell has a dark, 
oxidized finish. A brushed brass _ socket 
cheapens the lamp’s appearance. Push eight 
feet of rubber-covered cord through the up- 
right and attach a small flexible plug to the 
free end. Obtain a small lamp shade of the 
clip-on-bulb type. The project is then ready 
for service. © 


CANDLE HOLDER 
Donald Towle, St. Johnsbury, Vermont 


The candle holder described herein is a 
very attractive table center, varying from 
the old-type candle holder usually found in 
the school shops. Two of these holders used 
as table centers or as mantle-piece sets at- 
tract attention, and both student and parents 
like them. 

It is an inexpensive project which involves 
a great variety of teaching units. The work 
does not entirely deal with the lathe, and 
gives a greater group of students the oppor- 
tunity to use the lathe. 
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An attractive wood for this project is gum 
wood. 
Cups: 

The cups are made on the lathe in a group 
of three leaving a 3-in. distance between 
each. After cutting and sanding to exact size, 
cut so each cup has its %-in. dowel at the 
bottom end. This part. is later glued into the 
scroll. 

Scroll: 

Lay out the scroll on a sheet of paper and 
then trace on wood. The inside curves are 
cut using an expansion bit for the large cir- 
cle and a ¥%-in. bit for the small curve. The 
curve is then cut, filed and sanded. 

Base: 

Cut wood to correct length and width. 
Bevel top edge. 

Assembling: 

Lay out for holes to hold scroll to base. 
Check to see if scroll is correct distance from 
each end and then drill and countersink. A 
No. 6 by 3% in. screw is used to hold the 
members together. 

Lay out for the cup holes, using a No. 4 
bit and boring down as far as possible, being 
careful not to go all the way through. Glue 
cups in place. 

Several types of finish may be used. 

(a) A clear shellae finish rubbed down with 
steel wool. 

(6) A clear shellac base and cups, with a 
black shellac scroll. Either finish will prove 
satisfactory. 
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METAL PICTURE FRAMES 
H. M. Andersen, Cicero, Illinois 

The picture-frame project is one that we 
give early in the semester. We try to have 
each boy design a frame that will meet his 
needs. The three frames pictured here are 
only a few of the many that have been made. 
Those made for hanging may have a set of 
scrolls at the top center. Many have designs 
requiring covered miter joints. 

The one shown with stand, is made of angle 
iron, either from stock or made of 18-gauge 
sheet steel formed in a bar folder. The feet 
and uprights are made of band iron and the 
top ornament is made of pipe. The construc- 
tion is obvious. There are many ways of hold- 
ing the back plate in position which can be 
worked out by the student with a suggestion 
or two from the instructor. 

The frame with the scrolls at the top is 
made of T iron. Care should be taken to keep 
the frame light in weight. The scrolls are a 
part of the back brace which holds the frame 
at the proper angle. The base end of this 
piece is scrolled but not split, as is the top. 

The other frame is a little more advanced, 
but not difficult for a careful student. Again 
the construction is easily seen. The portion 
holding the glass is 26-gauge sheet steel 
hemmed and formed in a channel shape. 
Three pieces are made mitered and welded. 
This section is then welded to the uprights. 
There are two pieces of glass holding the pic- 
ture in position and another picture may be 
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backed up to this one to be viewed from the 
other side. 

The most satisfactory way of finishing is 
to peen and polish, then rub with oil. Many 
striking effects, however, can be had by paint- 
ing and then baring the steel in a few small 
places. 


MODERNISTIC COMBINATION 
END TABLE, BOOKSHELVES, 
AND MAGAZINE HOLDER 
Malcolm T. Howell, North Carolina 
State College, Raleigh, North Carolina 
This combination end table, bookshelves, 
and magazine holder, is: especially designed 
for the modern compact apartment. However, 


it may easily fit in with other furniture of 
any home. 

It is easy to build, because of its simple 
design, simple construction, and simple lines. 
Any boy in the woodshop would enjoy work- 
ing on the project, to see it take form, and 
be proud to exhibit the finished product as a 
result of his handicraft. 

The author used 34-in. white poplar and 
Y%-in. fir plywood. In finishing, the poplar 
was left natural, the plywood was stained 
walnut, and the entire project given three 
coats of pure white shellac, rubbing each coat 
with steel wool. After the final rubbing with 
steel wool a coat of furniture wax was applied 
and rubbed to a fine finish. 
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If a painted color combination is desired, 
the combination may be constructed of bass- 
wood, whitewood, or poplar with %-in. fir 
plywood. If made of either of these woods 
it may be painted in combinations of red and 
gold, black and silver, or black and white. 
Other color combinations may be desired so 
as to match other pieces of furniture. 

Maple and walnut is an excellent combina- 
tion of woods for a natural finish, using maple 
for the 34-in. stock and %-in. walnut veneer. 

Procedure 
Getting out the stock: 
1. Joint stock and glue pieces for the %4- 
in. stock, if 13 in. width is not available. 
2. Dress to correct thickness and sand 
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with belt sander if possible. 

. Cut stock to size, laying out all curves 
and sawing to shape. 

. Sand all edges to a smooth symmetrical 
surface. 

. Lay out and cut all dado joints (care 
should be taken to stop kerf and finish 
with hand chisel for hidden dado joints). 

. Lay out and cut two 9/16-in. slots in 
plywood center upright for upper and 
lower shelves. ~ 

. Lay out and cut three diamond overlays. 
Note: After base has been cut to size 
and shape, the feet are cut, glued, and 
clamped in place so that the edges may 
be sanded smooth. 


Assembly: 

1. Before starting the assembly sand all 
pieces with No. 00 sandpaper. 

2. Give all pieces to be left natural one 
coat white shellac. 

3. Stain plywood before assembly, if other 
than walnut veneer is used. 

. Stain feet (use small brush being care- 
ful not to get stain on the end grain of 
the base), if other than walnut is used. 

. Glue and nail the 34-in. center upright, 
from the bottom. 

. Glue shelves in slots of %-in. plywood 
center upright. 

. Glue plywood upright with shelves to 
the 34-in. upright and base. 

8. Glue and clamp top. 

. Glue and clamp diamond overlays to 
the three sides of magazine holder. 

. Assemble magazine holder and glue into 
dado joints of 34-in. upright. 


Finish: 
1. Clean entire project by rubbing with 
steel wool. 
. Apply coat of white shellac. 
Rub with steel wool. 
Apply second coat of shellac. 
. Rub with steel wool. 
. Apply third coat of shellac. 
Rub with steel wool. 
. Apply coat of furniture wax. 
. Rub with soft cloth to a fine, smooth 
finish. 
If a color combination is desired, the colors 
must be decided on and the necessary changes 
made in the finish procedure. 
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TIN-CAN WHEELS FOR TOYS 
Jos. J. Lukowitz, Milwaukee, Wisconsin 

Excellent wheels can be made from tin-can 
bottoms. The entire can bottom, including the 
rolled edge must be used when making wheels. 
The bottom may be cut from the can with 
the type of can opener shown at B in Figure 
2, page 283 of the September, 1936, issue of 
INDUSTRIAL ARTS AND VOCATIONAL EpuCA- 
TION. This type of can opener removes the 
bottom without leaving any sharp protruding 
edge. 

To make a wheel from a can bottom, cut 
the bottom from the can with such a can 
opener or with tin snips as shown on page 15 
of 55 New Tin-Can Projects.** Then form 
the hub for the wheel just as described for the 
windmill wheel on page 203 of the June, 1937, 
issue of this magazine. This hub is very essen- 
tial to prevent the wheel from wobbling. It 
may be made in various sizes to obtain differ- 
ent effects. 
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school shop has potential educational possi- 
bilities and certain advantages which some 
other forms of shop work do not have. The 
work possesses practically all of the learning 
situations involved in handwork for general 
objectives and in addition it contributes speci- 
fic values such as planning, measuring and 
laying out, cutting, significance of squaring, 
filing, punching, bending, forming, soldering, 
jigs and quantity production, polishing, paint- 
ing and decorating. All of the related informa- 
tion involved in connection with the materials, 
tools, and processes used forms a worth-while 
content for addition to any shop course. In 
addition, the elimination of material cost for 
projects is timely in our present economic 
stress and this advantage alone can do much 
to eliminate troublesome situations where 
school or pupil finances make it difficult or 
impossible to pay for required material. 

*Published by The Bruce Publishing Company. Milwau- 
kee, Wisconsin. 

KANT-STRA CROCHET 
COTTON HOLDER 
Frank Judish, Wilmington, 
North Carolina 

The ‘“Kant-Stra,” holder of crochet cotton 
or yarns, has proven a successful project in 
my classes for the past two years. It can be 
made of wood or light weight metal and 
allows for some originality in design. 














Fig. 1. Jig for forming hub in can 
bottom. Dotted line indicates position 


Figure 1 shows jig which will insure getting 
the hub in the exact center of the wheel. 
Different size wheels of course require differ- 
ent location of the nails which center the can 
bottom over the pipe. A separate jig for each 
size wheel may be made. When the jig is in 
use the pipe is held in the vise and the wood 
rests en the vise. 

















Fig. 2. The finished wheel 
in use 


Figure 2 shows a finished wheel used as a 


wagon wheel. 
The utilization of used tin cans in the 
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It consists of a spindle set upright in a 
base, that is either round, octagon, rectangular, 
or triangular. 

The crochet cotton is placed on the spindle, 
and unwinds freely, without permitting the _ 
thread to fall to the floor and become tangled. 


DISPLAY RACK 
G. A. Yeager, High School, Clark's 
Summit, Pennsylvania 
Display space for drawings, charts, and 
many other educational purposes, is at 4 
premium in many shop, art, and other school- 
rooms. The device illustrated has solved this 
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4 
problem for us, and also has provided us with Two No. 8 by 4 in. fillister-head machine 4. Cut base to required form 
a splendid practical project for the industrial- screws. 5. Drill all required holes , 
arts department. One }-in. composition or metal electrical- Drip Cup: ; 
The rack should be so constructed that it socket bushing. 6. Drill hole in blank 
can be placed permanently in a selected lo- One No. 8 eyebolt with nut. 7. Shape the cup. , 
cation along the walls, windows, or door One standard electrical light socket. 8. Peen the cup. U 
frames, or it may be built so that it can be One piece rubber-covered extension cord 8 Candle Socket: 
moved from one place to another. In either ft. long. 9. Lay out design. 
case, it will answer the purpose and greatly en- One separable plug connector. 10.:Cut out the form. 
large possibilities for display. 11. Shape the socket 
The designs shown are fundamental in prin- Method of Procedure 12. Peen it | A 
ciple and may be changed to suit conditions, Base: Shade: ; 
ability, material, etc., and this holds good for 1. Cut a piece of black iron. 13. Cut out the required blank. 
all parts. If made of wood, hard, close-grained 2. Shape the base. 14. Form it and rivet together. A small 
wood for brackets, dowel rods, and blocks 3. Peen the metal. rivet placed near the outer circumfer- ; 
F 


which support display bars, will be satisfac- 
tory. The upright may be of pine or gum. 
If made of metal, the possibility of change 
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in design and usefulness is even more pro- Ning \ re 
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nounced and limited only by the constructive 
mind and ability of the student. 

The illustration shows a general arrange- i 
ment for a portable and a stationary display 
rack, with details for different styles of 
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brackets and rods. It is practically self-ex- a) 
planatory, and will offer little difficulty in . 
construction. su 
m 
LAMP a pl 
R. A. Tomkiewicz, Bay View High PA ad ie : 
School, Milwaukee, Wisconsin " 
The lamp described herewith has been very al 
popular in the author’s classes. It embodies 
many different types of operations and re- 73) 
4 PIECE 20 GAUGE fLAcK 


quires but little material. SHEET IRON 6Z°x 92" 


Bill of Material { eas! 


Base: One piece 20- or 22-gauge black sheet 
iron, 6% by 9% in. 

Drip Cup: One piece 20- or 22-gauge black 
iron, 3% in. in diameter. 

Candle Socket: One piece 20- or 22-gauge 
iron, 41% in. square. 

Shade: One piece 20- or le ate black iron, 
9Y in. in diameter. 

Upright: One piece % by % by 27% in. iron. 

Miscellaneous: 
One \%-in. short pipe nipple. 
One \%-in. pipe check nut. 
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ence of cone will hold the metal in 
place. 
15. Peen the cone and flute the edge as 
shown. 
Upright: 
16. Cut the metal for the upright to shape. 
17. Peen the metal for the upright. 
18. Form scrolls and bends. 
19. Drill required holes. 
Assembly: 
20. Fasten upright to base. 
21. Fasten’ electric-light socket, candle 
socket, and drip cup to base as shown. 
22. Fasten eyebolt to cone. 
Finish: 
23. The lamp may be finished in natural 
color, protected by a coating of lacquer, 
varnish, or wax. 


SOME USES FOR WRAPPING- 
PAPER CORE SPOOLS 
Frank Bentley, Clinton, Iowa 

Rubbers Hanger 


Wrapping-paper core spools make excellent 
supports upon which light or heavy rubbers 
may be hung. To fasten the spools securely in 
place, drill three or four small holes in the 
face of the smaller end, making the holes 
about %4 in. deep. Cut the heads off shingle 
nails and tap them into the holes, leaving 
about % in. of the pointed end of the nails 








extending. Tapping the larger end of the block 
will then force the nails into the wall where 
the rubbers are to be hung. As the taper of 
the spool is toward the wall, the rubbers can- 
not slip off, and the smooth, round surface of 
the spools does not pull or press the heel part 
of the rubbers out of shape. 


Rubber-Band Holder 

Wrapping-paper core spools also make 
handy holders for rubber bands. Remove the 
smali holding band from the new packet of 
tubbers, and wrap the bundle of bands in 
either a strip of paraffin paper or cellophane, 
Permitting about 2 in. of the wrapping to 
extend over one end of the bundle. Twist the 





extending wrapper into something of a point 
and pull the packet of bands down into the 
hole in the center of the spool. Let about one 
fourth of the length of the bundle of bands 
extend from the top of the spool. Tear or cut 
off any surplus paper or cellophane projecting 
from the bottom. The bands may be easily 
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pulled out, one at a time, starting with those 
on the outside of the bundle. They slip easily 
against the cellophane or paraffined paper 
lining. The one pulled on will be the only 
one that will come up and out. When the 
packet thins out and begins to loosen, simply 
punch a small wad of paper down into the 
center of the bunch until a new packet is put 
in the holder. 


DEVICE FOR REPAIRING 
T-SQUARE BLADES 
H. J. Bauman, High School, 
Port Huron. Michigan 

The device described herewith will serve 
a useful purpose in every drawing room. Good 
work cannot be accomplished with a T square 
full of dents. 

Just a few minutes will put a poor blade in 
perfect condition. Take off the head of the 
T square, insert it in the device so that the 
bottom of the T-square blade is flush with 
the bottom of the holder. Clamp it shut and 
put the entire holder in the bench vise, or 
use it against a bench stop. 

The corners of the plane blade and shaving 
breaker should be ground off as shown. The 
plane will glide on the two rails while the 
plane’ blade may extend below this surface, 
depending upon the width of the T-square 
blade. The width of this device as well as 
the distance between the rails depends upon 
the size plane used. 





i 





fo} 


S 


hs Kanal righ 
YMC irate 


it Cur Our 


















a 
N 





m4 
46 


2 





-_ 








| HOLDER £0" 7-SQOUARE 





BLADE 






















RIGHT ENO View 

















INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


September, 1937 





Indian ladles or spoons vary 
im size. Some are Ds small as 
1% inches, whi. 

inches overall. Maple t3 th 
wood to make them of but is rath 
hard to whittle unléss they are farst 
roughed out with a saw. Basstrood 
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FIG.1 
Fig. 2 shows the 
roughed out blank, 
the outline center, leaving a small 
section stand, A’ until 
roper curve and 
depth vs attained. It 
Serves as ay and is 
cut off when the bowl 
ts finished. The vest of 
the work is just a 
matter of whittling. 
Finish up with sand- 
paper. hen give the 
as many coats 
of bacon fat as tt will 
absorb. After that, wash 
it in hot water and 
st out on a good 
mulligan stew. 
pra 
ad but Phe candor Jes ladle 
were made by Indians. 
er ladlés were 
cooking and 
4 a focds. 
Fig. ¢ shows a “fe with the end 
of the blade bent ina curve, for 
arving out bowls, ladles, etc. 
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FIG.5 
Fig. 5 shours a buri after it has 
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A PRACTICAL MODERNISTIC 
END TABLE 
S. H. Puehler, Public Schools, 
Milwaukee, Wisconsin 

The end table shown herein is up to the 
minute in design, and it is very practical. It 
has sufficient capacity to accommodate many 
of the current periodicals and newspapers, 
and fulfills the need of an end table. 

The upper shelf is made specifically for ac- 
commodating the daily newspaper. The center 
section is for standard-size magazines such as 
the INDUSTRIAL ARTS AND VOCATIONAL EpDU- 
cATION MacGazINnE or Popular Mechanics 
Magazine. The two compartments enclosed 
by doors may be used as a storage place for 
a variety of items. The open corner shelf is 
for the exhibiton of some kind of knicknack 
such as the candleholder shown. When the 


Modernistic end table 
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table is placed at the arm of a chair or 
davenport, it becomes a practical and useful 
addition to any living-room setting. 


PORTABLE TOOL RACK 
Wilbur Hilliard, Samuel Gompers In- 
dustrial High School, New York City 
This tool rack has the advantage that it 
can be moved readily from one room to 
another. The legs are hinged so that they can 
be raised after the rack has been wheeled into 
place and fastened to a wall or to the lockers. 
Each leg is provided with a hook so that it 
can be held out of the way after the rack 

has been placed. 


Portable tool rack 


ROUND TRAY 
William J. Becker, Junior High School, 
Ithaca, New York 
This small tray, made from either copper 
or aluminum, can be used for a number of 
purposes. It makes a convenient tray for 
candy. However, it may be used for pins, 
cards, or as an ash tray. The success of a good 
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An individual who can work independently, is competent 


in thinking and acting, and possesses self-reliance, has the 


outstanding characteristics of a leader. 


GO Industrial Arts and 
Vocational Education 


Submitted by Professor L. M. R oehl 
Cornell University, Ithaca, New York 
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job depends upon the careful forming with a 
raising hammer. — 
Materials required: 

1 piece of No. 22-gauge copper (or No. 18- 
gauge aluminum) 5% by 5% in. 
Directions: 

1. Make bill of material and have instruc- 
tor approve. 

2. Cut material to size (5% by 5% in. — 
not round). 

3. If copper, anneal by heating to a red 
heat and quench in cold water. (If aluminum, 
see instructor.) 
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a) Check type of hammer with instructor. 

b) Keep edge of tray flat; use mallet. 

c) Strike near edge of depression in form- 
ing block only. Hit toward you with 
hammer tipped at angle shown. 

d) Work around edge of tray, gradually. 
Do not try to drive into position with 
a few blows. 

e) As the copper gets hard because of 
pounding, keep annealing it as directed 
in paragraph 3. 

8. When tray is smooth and formed to 

shape as much as possible in this block, it can 

















®., 











1G. / 


4. Locate center of stock as in Figure 1 by 
drawing diagonals with pencil. With dividers, 
draw a light circle 4 in. diameter. 

5. Get raising block of correct shape; check 
with instructor. 


6. Scribed circle of tray must always be 
directly over hole in block. Make sure of this 
by marking pencil marks around the four sides 
of the block as guide lines. 

7. Start forming copper to shape. See Fig- 
ure 2. Be careful of the following: 


f/G.3 


be deepened still more, if desired. Place in 
iron form and work in same way as before. 
Check form, hammer, and mallet with instruc- 
tor. 

9. If. you want to ornament this tray 
through peening, select correct-size hammer 
and peen inside, holding the tray flat on flat- 
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iron stake or anvil. 

10. Reshape bottom; use form if necessary) 

11. Set dividers for largest circle possib]:: 
on your piece of metal. Find center of tray as 
in Figure 3 and scribe circle. Cut out circle 
and smooth with file, if needed. 

12. Get sheet-metal disk % in. smaller in 
diameter than tray and clamp in position as 
in Figure 4. Place tray on flat stake or anvil. 

13. Get correct punch from _ instructor. 
Punch design around edge of tray as in Figure 
4 after you have found out how to perform 
this operation. 

14. Remove disk and clamp a smaller one 
to it. It should fit about half way on the rim 
as indicated by the dash-dot line in Figure 5. 

15. Secure proper design punch from in- 
structor and, as before, ornament around this 
line. 

16. Clean the copper project by dipping in 
acid solution. Keep there until most of black 
is removed. Clean off remainder of black oxide 
with steel wool, avoiding finger marks. 

17. If job is to be polished, do so on buff- 
ing wheel. 

18. If copper project is to be colored put 
into liver-of-sulphur solution until desired 
color is reached. Rinse with water and blot 
dry or dry in sawdust barrel. 

20. Polish lightly with a clean cloth and 
give a coat of lacquer to preserve finish. 


References 


A. Home Workshop Manual, Wakeling Pop- 
ular Science Publishing Company, New 
York City. 

. 101 Metal Working Projects, Petersen, 
Bruce Publishing Company, Milwaukee, 
Wis. 

C. Art Metal Work, Payne, 
Press, Peoria, Ill. 

. School and Home Workshop, Schultz and 
Schultz, Allyn and Bacon, Boston, Mass. 

E. Essentials of Metal Working, Berge and 
Wing, Manual Arts Press, Peoria, Ill. 

Questions 

1. Tell how the various sheets of copper 

are designated. Reference D, page 192. 

2. What is the property of metal that 


Manual Arts 


(Continued on page 11A) 
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To accomplish any purpose, one must have the ability 
to start with what one has at hand, and guide or drive 
himself to reach a desired completion. 


Olndustrial Artsand. 
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Submitted by Professor L. M. Roehl, 
Cornell University, Ithaca, New York 
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Business Like Equipment for 
Vocational Training Schools 








No. K-45A 





Typical Installation of Wood Working Shop 


Efficiency is one of the fundamental factors in proper 
vocational training. Without efficient equipment both in- 
structor and student are handicapped. For 32 years 
Kewaunee has kept its finger on the pulse of educational 
progress. From educators themselves have come many of the 
suggestions which are incorporated in Kewaunee designs and 
which have been painstakingly built into every piece to in- 
sure many years of hard service. Kewaunee Equipment is 
priced to be available to every school and built to serve 
better throughout more years of service. 
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Metal Worker's Table No. N-3151 


Ever-Hold 
Adjustable Stool 
No. E-1824 


It’s always economical to equip 


with Kewaunee 


Laboratories, Vocational 
Rooms 
Kewaunee 


Domestic Science 
Libraries. Write for 
Catalog. 


LABORATORY 


Furniture 


for 
Shops, 
and 


Glue and Stain Bench No. N-3154 


r Cor 


* 
FURNITURE EXPERTS 


Cc. G. CAMPBELL, President and General Manager 
245 Lincoln Street, Kewaunee, Wis. 
Eastern Branch: 220 E. 42nd St., New York, N. Y. 
Mid-West Office; 940 Maple Ave., Evanston, IIl. 
Representatives in Principal Cities 








(Continued from page 308) 
allows it readily to be formed into a tray or 
bowl? Reference E, page 67. 

3. Give the property of a metal which per- 
mits it to be stretched, such as drawing a wire. 
Reference E, page 67. 

4. Pounding copper causes it to stiffen and 
become hard. How can this be relieved? 
Reference C, page 74. 

5. Tell how the black oxide that forms on 
copper which has been heated, can be re- 
moved. Reference C, page 98. 


RESURFACING AN OILSTONE 
A. C. Andrews, Supervisor Industrial 
Training, Senior High School, 
Greenfield, Texas 
The method of resurfacing oilstones de- 
scribed herewith has been found very effec- 
tive. A smooth concrete block should be 














ne 


* “CONCRETE, 8L0CK> * * |: 











LAVE. 








HOW TO SQUARE AN OLSTONE 





chosen, then with-sand and water placed on 
its surface, the stone to be resurfaced is 
rubbed over it with a circular motion. This 
method trues up the oilstone rapidly and effi- 
ciently. 


Answers to 
Questions 


MAPLE FINISH ON WHITE WOOD 

985. Q.: I have a piece of furniture that 
is made of white wood, and I would like to 
finish it in a maple finish. Can you please tell 
me what I can use to get this finish? — 
Pa. 2. 

A.: Several colors are typical of the maple 
finishes: 
first is a real golden shade of fine fire and 
depth of great clarity. Amber is much duller 
and browner. Antique is a direct combination 
of the two. In addition, there are several of 
the newer shades in the so-called “provincial” 
finishes. You will see, therefore, that this is 
rather a large order to “finish the white wood 
in a maple finish.” 

However, I will give the method for the 
honey maple and suggest the others. First, 
the wood must be sponged with clean water, 
dried, and sanded very close and smooth, since 
maple finishes are very thin and essentially a 
part of the wood. Following the sanding with 
a 4/0 garnet finishing paper, dust off and 
apply a coat of water stain made from % 
oz. of potassium dichromate and % oz. acid 
aniline yellow, W.S., dissolved separately in 
¥ gal. of hot water and then equal quantities 
of each mixed just previously to application 
as a stain. Let dry and then give a coat of 


Honey, amber, antique, etc. The- 


2 Ib. shellac made up half white and half 
orange shellacs, reduced with an equal volume 
of alcohol. To this amount add an equal 
amount of shellac-mixing lacquer, for better 
sanding and waterproofing. When dry, sand 
with a split 6/0 paper, dust off and apply a 
coat of 4-hour varnish. Let dry overnight, 
sand with old split 6/0 paper, and after dust- 
ing off, recoat with varnish. Dry 3 days, then 
tub out with felt pad, crude oil, and FFF 
pumice stone. While the rubbing sludge is 
still on the work, make up a pad of clean 
white-cotton waste, wring out of water and 
then use as a rubbing pad to rub out the work 
carefully for finish. Clean off with clean soft 
rags in the direction of the rubbing. 

For the amber and antique finishes, add 
such amounts of standard walnut water stain 
as will give the desired shade after some ex- 
perimenting. — Ralph G. Waring. 


“YARNISH REMOVING DIP 


986,.,Q:: We would like to locate the name 
of a manufacturer of a varnish remover of the 
type that is placed in a tank and the, furniture 
dipped to remove the varnish. This. material 
is available and is capable of removing the 
varnish from an ordinary chair or desk when 
immersed in from ten to thirty seconds. — 
F.M. H. 

A.: Write to the Schalk Chemical Co., 348 
E. Second St., Los Angeles, Calif., or to the 
Oakley, Chemical Co., Bush Terminal Bldg., 
New York City. Either firm will make up a 
safe stripping solution which will not be 
dangerous to use.— Ralph G. Waring. 





PAINT ON GLASS 
987. Q.: We want to paint some transoms 
to keep out the bright sunlight, but cannot 
find any paint that will stay on glass very 
long without coming off. Could you suggest 
what to do?—E. W. 


A.: This presents a_ difficult problem, 
especially when you do not tell me where the 
transoms are located and what are the operat- 
ing conditions cf moisture arising from dip- 
ping tanks or other sources. Do you want an 
entirely opaque coating or do you want trans- 
lucency, and if so, what color light do you 
need? After you have decided upon these 
factors, send your request to Wayne B. Fuller, 
Technical Director of Pratt and Lambert Co., 
79 N. Tonawanda St., Buffalo, N. Y., and he 
will be able to supply you with a correctly 
formulated material.— Ralph G. Waring. 


PREVENTING BLEEDING 


990. Q.: I am building a model Napoleonic 
coach, using a pattern pine for the body. I 
built one last year out of the same material 
and was disappointed to find that pitch or 
rosin came through the finish. I have been 
unsuccessful in trying to find any of this 
wood that is free from this defect. I tried 
orange shellac as an undercoater and also a 
special undercoater called Dux, put out by 
du Pont, but neither seemed to check it. Could 
you suggest a method that would correct this 
trouble? — L. G. 

A.: The proper sizing material for a sur- 
face of this kind is one which is neutral to 
both the resinous sap content and any sub- 
sequent finish applied over the sizing. Satis- 
factory results may be had by making up a 
very thin glue, almost watery in consistency, 
from any casein glue like Casco. Let dry over- 
night and then sand with a split 6/0 garnet 
finishing paper which has been dampened on 
the back and well crumpled to soften. Dust 
off and proceed to finish as desired. In case 
the sand work has cut through at any place, 
it should be touched up with some more size 
and a fine-haired brush. — Ralph G. Waring. 


SHELLAC-MIXING LACQUER 

991. Q.: One of the boys in the shop is 
making a bedroom set of ribbon-grained tan- 
guile and desires a walnut water stain put on 
it. What would be best to use for this? Where 
can “shellac-mixing lacquer” be obtained? — 
RV... 

A.: The Murphy Varnish Co., of Newark, 
N. J., manufactures the shellac-mixing lacquer 
and the proper nonraising water stain of such 
color as you may desire. For finishing the 
tanguile, it is suggested that you use either 
brown mahogany, Adam brown mahogany, 
antique mahogany, or walnut. Follow the 
manufacturer’s directions for manipulating the 
stain. 

In spite of the nonraising features of the 
stain, it is urged that the completed cabinet- 
work be freely sponged with clean, warm 
water since tanguile is notorious for its grain- 
raising propensities Let dry in a warm room 
overnight and then sand clean and true with a 
“hard” felt block and 4/0 split garnet paper. 
Stain as per directions on the package; dry; 
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seal with the shellac-mixing lacquer; dry; 
sand with a split 6/0 garnet paper; fill with 
a 16-lb. silex-base filler and dry 48 hours in a 
warm room; varnish with a 4-hour varnish; 
dry 24 hours; sand with split 6/0 garnet 
paper; revarnish; dry 24 hours, water-sand 
with 6/0 wet-or-dry paper; dry overnight; 
revarnish; dry 3 days; oil-rub with crude 
petroleum oil, FFF pumice stone, and felt. 
Clean off the rubbing sludge with a wad of 
clean waste which has been lightly wrung out 
of water and then used as a final rubbing to 
clean up to the perfect “satin” finish that is 
so much desired. — Ralph G. Waring. 


VENEERING WALNUT ON CEDAR 


1000. Q.: Please advise what precautions 
are necessary in veneering walnut on cedar. 
In the case of a walnut-veneered cedar chest, 
is the core cedar, face veneer walnut, and 
veneer backing of cedar? If this is true, where 
is it possible to purchase 1/28-in. cedar for 
backing? —W. F. W. 

A.: It is not practical for you to attempt 
to veneer cedar with walnut. In the first place, 
red cedar cannot be successfully cut !/28 in. 
because of the knots; secondly, such a liner 
would be worthless for a chest because the 
wood would quickly lose its essential oil. My 
recommendations would be for you to pur- 
chase 5/16 or 7/16-in. plywood with a figured- 
walnut face veneer, make up the chest com- 
plete and then line it with slip panels of solid 
cedar held in place with suitable quarter- 
round or other profiled moldings as your lay- 
out may call for. Stock for these panels may 
be resawed from 1-in. stock and the two in- 
side faces matched face out to give a balanced 
figure which can then be used attractively in 
the various panels exposed to view. After as- 
sembly, do not apply any finish to the inside 
liner, in order that a fresh surface may be ex- 
posed yearly by a light sanding, and thereby 
renew the odor of the fresh wood. 

Supply houses advertising in INDUSTRIAL 
ARTS AND VOCATIONAL EDUCATION can supply 
you with all the necessary materials delivered 
to your order. — Ralph G. Waring. 
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SIXTEENTH CONFERENCE ON PRINT- 
ING EDUCATION 


The sixteenth annual conference on printing 
education, sponsored by the National Graphic 
Arts Education Guild, was held June 28 to July 
1, at the Knickerbocker Hotel, Chicago, Il. 

The meeting opened on June 28, with a talk 
by Mr. Douglas C. McMurtrie, of the Ludlow 
Typograph Company, who discussed the subject, 
“Printing: Ancient and Modern.” Mr. J. L. 
Frazier, editor of Inland Printer, also spoke, giv- 
ing his personal opinions on the teaching of 
printing in the schools. 

“New Develepments in Graphic Arts Educa- 
tion” was the subject for the Tuesday morning 
session, led by Fred J. Hartman. C. Benson 
Hurst, Cleveland, Ohio, presented the 1937 Guild 
Research Project. A booklet, Suggested Outlines 
for Courses in Printing, was issued by the Re- 
search Committee on Printing of the Michigan 
Industrial-Education Society. 

Four group sessions were held, including one 








for vocational and technical schools, one {or 
senior high schools, one for junior high schools, 
and one for colleges and universities. 

The Wednesday morning session was under the 
direction of John A. Backus. “Type and Typog- 
raphy” was discussed by Sol Hess, associate art 
director of the Lanston Monotype Machine Com- 
pany. “Paper,” by Kenneth Hunt, Hamilton, 
Ohio; “Color and Ink,” by Dr. L. M. Larsen, 
and an address by A. G. Fegert on “Equipment 
and Processes.” 

The Conference Dinner, under the direction of 
Harold E. Sanger, of Chicago, was an interest- 
ing affair. 

Major Frank L. Beals, of Chicago, pointed out 
that secondary education must change from the 
old college-preparatory type to a more practical 
type of education. Harry L. Gage, of the Mergen- 
thaler Linotype Company, in his talk said that 
printing teachers must sell their subject to in- 
dustry and to school administrators. Fred J. 
Hartman called attention to the fact that there 
is no movement in any other industry like that 
of the National Graphic Arts Guild. He urged 
the support of the 32,000 printing establishments 
of the country. 

Reports of the local guilds were presented by 
representatives from New York, Los Angeles, 
New Jersey, Southern California, Kansas, Wis- 
consin, and central guilds. 

The first session on Thursday morning con- 
sisted of a long report on the activities of the 
guilds and schools during Printing Education 
Week last year. This celebration is held in Jan- 
uary each year all over the country. 

Under the able direction of Harold H. Kirk, 
Washington, D. C., a good program was held on 
a “Symposium on Student Clubs,” the theme of 
which was “Developing Student Interest Through 
a National Club Program.” A program of seven 
speakers was arranged as follows: E. S: French, 
Washington, spoke on “Keeping an Eye on Ob- 
jectives”; E. S. Brown, East Chicago, Ind., on 
“Why Boys Like Club Work”; Edward W. 
Kurtz, Detroit, Mich., on “Interest Through Club 
Activities”; Frank Di Giacomo, Washington, on 
“Maintaining Interest Through Tours”; H. G. 
Crankshaw on “The Club and Shop Paper”; R. 
R. Karch, Pittsburgh, on “The Club Paper and 
What It Does for Boys.” 

Through the generosity of the American Type 
Founders Company, prizes in the form of books 
on printing were awarded to contestants in the 
Graphic Arts Society’s scrapbook contest. 

After the closing address by Allan Robinson, 
president of the Guild, the 1937 yearbook was 
presented to the members. Each delegate to the 
conference received a keepsake in the form of a 
booklet, printed by Mr. Lauck, entitled Type 
Revivals: An Exposition Regarding Independent 
New Designs, by Frederic W. Goudy. 

The officers elected for the year 1937-38 were 
as follows: president, Harold G. Crankshaw, 
Washington, D. C.; vice-president, David Gustaf- 
son, Chicago, Ill.; secretary, Ferdy J. Tagle, 
New York, N. Y.; treasurer, C. Harold Lauck, 
Lexington, Va.; educational director, Fred J. 
Hartman. 

The executive board is composed of J. Henry 
Holloway, New York, N. Y.; John A. Backus, 
Elizabeth, N. J.; Harry L. Gage, Brooklyn, N. 
Y.; Allan Robinson, Baltimore, Md.; Ralph W. 
Polk, Detroit, Mich.; R. Randolph Karch. 


Personal News _ 


, Mr. Donato McCuttey has been appointed 
instructor in mechanical drawing in the senior 


high school at Ashland, Ky. 
(Continued on page 15A) 
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DRAFTING INSTRUMENTS ano MATERIALS 


The material is strong and durable. 
hard usage within reason. The Post oval trade-mark is your 
guarantee of accurate drawing materials and long service. 


TRIANGULAR SCALES 


Post produces a complete line of supplies for the Student 
Draftsman. The design of this merchandise has been guid- 
ed by the Post supplies that are approved and preferred by 
Mechanical Drawing Instructors and Professional Engineers. 


It will withstand any 
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The merchandise illustrated is only part of 
the Post Student line. Write for your catalog. 


THE FREDERICK POST COMPANY 
P. O. BOX 803, CHICAGO, ILL. 
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(Continued from page 12A) 
(, Mr. ArtHur B. Wric.ey has been appointed 
supervisor of trades and industries for the New 
Jersey State Department of Education. Mr. 
Wrigley was formerly principal of the Elizabeth 
Boys’ Vocational School. 
(, Mr. Grove SoLLeENBERGER, of Carlisle, Pa., 
has been appointed instructor in industrial arts 
at Schuylkill Haven. 
(], Mr. Craupe A. BoswortH has been ap- 
pointed director of the vocational department in 
the high school, Grand Haven, Mich. 
(, Mr. Raymonp Jounson has been appointed 
director of vocational rehabilitation at Tulsa, 
Okla. 
(7, Mr. L. F. Grarris has been appointed in the 
new trades department just opened at Mandan, 
N. Dak. 





New Publications 





Books That May Be of Interest to Shop 
Teachers 
Mathematics 

Descriptive Geometry 

By C. H. Schumann, Jr. Cloth, 336 pages, 614 
by 914, illustrated. Price, $2.75. Published by the 
D. Van Nostrand Company, Inc., 250 Fourth 
Ave., New York City. 
Mathematics for Everyday Use 

By John C. Stone and Virgil S. Mallory. Cloth, 
532 pages, 514 by 7%, illustrated. Price, $1.28. 
Published by Benj. H. Sanborn & Company, 221 
Fast 20th St., Chicago, IIl. 
Mathematics for Technical and Vocational 

Schools 

By Samuel Slade and Louis Margolis. Cloth, 
517 pages, 54% by 7%, illustrated. Price, $2.50. 


Published by John Wiley & Sons, Inc., New York 
City. 
Practical Mathematics 
By N. J. Lennes. Cloth, 400 pages, 5% by 8, 
illustrated. Price, $1.20. Published by The Mac- 
millan Company, New York City. 
Second-Year Algebra 
By Howard B. Kingsbury and R. R. Wallace. 
Cleth, 428 pages, 5% by 7%, illustrated. Price, 
$1.40. Published by The Bruce Publishing Com- 
pany, Milwaukee, Wis. 
A Second Course in Algebra 
By N. J. Lennes. Cloth, 390 pages, 5% by 8, 
illustrated. Price, $1.68. Published by The Mac- 
millan Company, New York City. 
English 
English for Today 
By Ettie Lee. Cloth, 382 pages, 5% by 8, 
illustrated. Price, $1.20. Published by The Mac- 
millan Company, New York City. 
High School English —I and II 
By Henry S. Canby, Olive I. Carter, and 
Helen Louise Miller. Cloth, 337 pages, 5% by 8, 
illustrated. Price, $1 each. Published by The 
Macmillan Company, New York City. 
Miscellaneous 
Elements of Retail Selling 
By Paul H. Nystrom. Cloth, 369 pages, 514 by 
814, illustrated. Price, $2.40. Published by The 
Ronald Press Company, New York City. 
How to Protect Business Ideas 
By William H. Leahy. Cloth, 157 pages, 534 by 
85%, illustrated. Price, $2.50. Published by Har- 
per & Brothers, New York City. 
Social Studies Curriculum 
Cloth, 478 pages, 614 by 9¥, illustrated. Price, 
$2. Published by the Department of Superin- 
tendence, 1201 Sixteenth St., N. W., Washington, 
D.. €. 
Adult Education 
Police Educators Series II, Conference Leader- 


ship Reports Group 1 and 2, Spring, 1937. 
Police-Sheriffs’ Conference Leadership Re- 
ports. Foreman Conference Leadership Re- 
ports 

Paper, 8% by 11, illustrated. Published by the 
Toledo University Summer Session, Vocational 
Department, University of Toledo, in co-opera- 
tion with the State Board for Vocational Educa- 
tion Trades and Industries, Columbus, Ohio. 

Educators who are interested in conducting 
conference-leadership courses for police and 
sheriffs’ departments and for some industrial con- 
cerns can do no better than study this material 
just listed. : 

The combined courses referred to in the fore- 
going consist of 765 pages of mimeographed ma- 
terial. The material, of course, is so voluminous 
that more than a nominal price ought to be asked 
for it, although, as it appears, no stipulated price 
seems to have been placed on it as yet. 

Index to Vocations 

By Willodeen Price and Zelma E. Ticen. Cloth, 
106 pages, 67 by 10. Published by The H. W. 
Wilson Company, New York City. 

This index analyzes the occupations in 115 
books. The beok is divided into an index to 
vocations, a list of books analyzed, and a list of 
useful books for vocational and teachers and 
counselors. In the list of books analyzed, an 
asterisk precedes those books which in the minds 
of the authors will be most useful to vocational 
teachers. 

Occupational Guidance 

By Paul W. Chapman. Cloth, 632 pages, 5% by 
7%, illustrated. Price, $1.76. Published by Turner 
E. Smith and Co., Atlanta, Ga. 

An exceptionally complete book written by a 
man prominent in vocational work. This book is 
divided into four parts, the first one devoted to 
the subject of planning a career; the second to 
studying representative occupations which are 
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divided into ten units — agriculture, homemaking, 
manufacturing, transportation, communication, 
business, skilled trades, public-service occupations, 
personal-service occupations, and the professions. 
The third part is devoted to analyzing the stu- 
dent’s interests and abilities, the fourth to pre- 
paring for the chosen vocation, and the fifth to 
finding a job. The appendix lists sources of in- 
formation for teachers and a list of technical 
publications which may be found helpful to the 
young in acquiring occupational information. 

I Find My Vocation 

By Harry Dexter Kitson. Cloth, 227 pages, 
534 by 8%, illustrated. Price, $1.40. Published 
by McGraw-Hill Book Co., New York City. 

This revised edition has been brought up to 
date. Statistically the list of occupations has been 
revised and enlarged and a new chapter has been 
added, entitled “Occupations Change Constantly.” 
The biographical section has also been enlarged 
very considerably. 

Furniture of Yesterday and Today 

By Earl Harmes. Cloth, 63 pages, 9 by 12, 
illustrated. Price, $1.75. Published by The Bruce 
Publishing Company, Milwaukee, Wis. 

The author of this book has made an admir- 
able selection of 23 well-designed pieces of fur- 
niture from among the many produced in his 
classes. Among the articles shown are adaptations 
from the old masters, as well as examples of the 
most modern types of furniture. 

The illustrations are complete and the descrip- 
tions concise and easily understood. The book 
also contains a chapter on design suggestions and 
one on wood finishing. 

Machine Tool Operation 

By Henry D. Burghardt. Cloth, 401 pages, 5% 
by 75%, illustrated. Published by McGraw-Hill 
Book Company, New York City. 

This is the second edition of a book that has 


been well received in the school machine shops 
of this country. Besides covering lathe work in a 
very comprehensive manner, the use of the ordi- 
nary tools of the benchworker and layout man 
are thoroughly explained. Under “Forge Work,” 
the author covers such subjects as soldering, 
brazing, babbitting, the use of machine steel and 
carbon tool steel in the making of tools, and 
hardening and tempering. 

Science Training for Metal and Wood Trades 

By William H. Dooiey, Ph.D., Cloth, 551 pages, 
5% by 8%, illustrated. Price, $2.40. Published 
by the Ronald Press Co., New York City. 

This is a revised edition of a book published 
originally in 1919 under the name Applied 
Sciences for Metal- and Woodworkers. It con- 
tains eight chapters on mechanics, one on heat, 
one on light and sound, four on Chemistry, five 
on electricity, one on strength of materials, one 
on transmission of power, two on boilers and 
steam engines, two on heating and ventilating, 
one on the gas engine, three on patternmaking 
and foundry work, three on iron and steel, two 
on machine-shop and sheet-metal practice, one 
on plumbing and water supply, one on paints 
and varnishes, and six covering drawing, lum- 
bering, and hand and power woodworking tools 
and machines. 

Educational Psychological and Personality Tests 

of 1933, 1934, and 1935 

By Oscar K. Buros. Paper, 83 pages, 6 by 9 
Price, 50 cents. Published by the School of Edu- 
cation, Rutgers University, New Brunswick, N. J. 

This helpful booklet was first published on the 
tests which appeared in 1933-34. The present 
edition contains a cumulative list including the 
tests published during 1933-34-35. The informa- 
tion given about each test includes titles, descrip- 
tion of the group for which the test was con- 
structed, date of copyright or publication. in- 


dividual or group test, number of forms, cost, 
time, author, publisher, references. The booklet 
also contains a publishers’ directory and index, 
and an index by titles and by authors. 
Foundry Work 

By R. E. Wendt. Cloth, 240 pages, 5 by 75%, 
illustrated. Price, $2. Published by McGraw-Hill 
Book Company, New York City. 

This book has been revised in order to include 
recent developments in the production of cast- 
ings. It consists of four parts, the first one based 
on fundamental principies, the second on melting 
and mixing of metals, the third part on bench 
and floor molding and problems in management, 
and the fourth part on nonferrous metal found- 
ing. The book also contains a glossary of foundry 
terms and of a number of tables useful to the 
foundryman. 

Mechanical Drafting Handbook 

By Frank R. Kepler. Paper, 6 by 9, 141 pages. 
Price, 60 cents. Published by The Bruce Pvublish- 
ing Company, Milwaukee, Wis. 

This is the fourth edition of a handbook that 
has been found exceedingly useful in teaching 
mechanical drawing. It has been thoroughly re- 
vised both as to text and as to data, in order to 
make it conform to present-day drafting-room 
usage. The revisions are based on a survey of 
drafting-room practices made by the author and 
on the recommendations of the Committee on 
Standards for Drawings and Drafting-Room 
Practices issued by the American Standards Asso- 
ciation. 

Tables pertaining to lumbering, window and 
door sizes, and solid-section steel windows and 
radio and welding symbols have been added. 
Wood Carving and Whittling 

Prepared by the Editorial Staff of the Popular 
Science Monthly. Cloth, 270 pages, 514 by 7%, 

(Continued on page 18A) 
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BETTER WORK Wie 
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@ Manual training students respond to better equip- 
ment with better work and keener interest. In the 
matter of carving tools, you can give them good quality 


at a modest price by choosing the No. 106 and No. 107 
Carving Tool Sets. 


These tools have been carefully selected to afford the 
greatest scope of work and years of constant service. 
Blades are forged from fine steel that takes and holds 
a razor edge. The hardwood handles are lacquer fin- 
ished and protected with nickeled ferrules. 


Write for Catalog 41, which describes our complete 
line of fine tools for the school workshop. 
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educational discount if retained. 
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Everett Lawrence 
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Air Conditioning-Insu ation-Dalzell and 


McKinney 


ho Shop Operation (260 Job Tickets) 


Diesel En 
(Hea scaen “ 
Diesel E dew ny lants-Kates - 
Carpentry-Townsend - 


Air Conditioning-Design and Construction 


of Ducts-Brett - 
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- (TEAR OFF HERE AND MAIL TO US) ‘*****sssseeee: 





AMERICAN TECHNICAL SOCIETY 
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Dixon Tools for Art Metal work are known 
to instructors and craftsmen everywhere 
for superior quality, design and up-to- 


WILLIAM DIXON 


INCORPORATED 
34 E. Kinney St., Newark, N. J. 


Give Your 
Students 
A Good Start 
This School 
Year With 


DIXON 
ART METAL 
TOOLS 


HEADQUARTERS FOR 
ART CRAFT TOOLS 





School Boards and Teachers are invited to 
communicate with our Technical Service 
department for advice or assistance in 
connection with shop plan problems and 
tooling for Metal Arts courses. This depart- 
ment consists of well known instructors 
and craftsmen of outstanding ability in 


Catalog sent FREE to Teachers and School Officials. 
Please gite name, Address, 


School and Subjects 
taught. 
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illustrated. Price, $2. Published by The Popular 
Science Publishing Co., Inc., New York City. 

A book for the student, which describes the 
tools and equipment needed by the carver and 
the different kinds of wood used by him. Then 
it gives specific directions for incising level sur- 
faces, carving in relief, pierced carving, carving 
turned objects, carving animals and human fig- 
ures. There is also a chapter on designs and pat- 
terns and one on sources of ornament. The chap- 
ter on whittling is quite interesting. 
High-Speed Diesel Engines 

By L. H. Morrison. Cloth, 243 pages, 
8%, illustrated. Published by The 
Technical Society, Chicago, Il. 

The purpose of this book is to acquaint the 
public with Diesel engines running at speeds up 
to 2,200 r.p.m. It is especially designed for the 
prospective owner and operator who need in- 
formation on the fundamentals of operation and 
maintenance. 

Blueprint Reading for the Building and Ma- 
chine Trades 

By Ben F. Hebberger and Clemens Nicholas. 
Cloth, 116 pages, 121% by 9%, illustrated. Price, 
$1.80; key, 25 cents. Published by the McGraw- 
Hill Book Company, Inc., New York City. 

This book was developed to serve as an in- 
troduction to mechanical drawing, and also as 
a text to be used by apprentices and mechanics 
in various lines of industrial work. The problems 
are presented in the order of increasing difficulty 
so that the student acquires, step by step, the skill 
needed to read involved drawings. No drawing or 
sketching by the student is required throughout 
the course, and answers to questions are confined 
to a single word, letter, figure, or dimension, thus 
reducing the labor of checking the pupil’s work. 
The work covered contains problems for the 


53%4 by 
American 


machine- and metal-trade groups, and for those 
engaged in the building-trade groups. 
Beginning Mechanical Drawing Units 

By William E. Roberts. Paper, 142 pages, 6 
by 9, illustrated. Price, 88 cents. 

An analysis of the subject of mechanical draw- 
ing has been used as a basis for the material 
presented in this book. The material is divided 
into 6 units. Unit 1 dealing with drawings of 
objects involving horizontal and vertical lines 
only; Unit 2 involving the same types of ob- 
jects but introducing the invisible edge; Unit 
3, objects involving inclined lines; Unit 4, ob- 
jects involving circles; Unit 5, objects involving 
tangents; Unit 6, drawings combining the vari- 
ous principles developed in the previous units. 
There are a number of problems given under 
each unit so that the material can be adapted 
to the individual student as well as time limits 
set for the work in a given school. Related in- 
formation, supplemented by questions, are made 
part of each problem. 

Marine Electric Power 

By Captain Q. B. Newman. Cloth, 159 pages, 
5144 by 834, illustrated. Price, $2. Published by 
Simmons-Boardman Publishing Company, New 
York City. 

A theoretical book on the subject of electricity 
as applied to electrical appliances used at sea. 
Modern Woodworking Machinery 

By George F. Cosgrove. Paper, 734 by 10%, 
159 pages. Price $2 together with one year’s sub- 
scription to Cosgrove’s Magazine. Published by 
Cosgrove Technical Service, Owosso, Mich. 

This book deals mainly with production ma- 
chines of the kind used in large factories, but 
also has chapters on machinery layout, routing 
systems, etc. The various machine types are ar- 
ranged in family groups and described in separate 
chapters. The selection is up to the minute, 
the text clear and well written, and the illustra- 


tions numerous. Unfortunately such common ma- 
chines as hand jointers, band saws, belt, spindle 
and disk sanders have not been included. 

While the book is of special value in helping 
prospective buyers of woodworking machinery 
to make their selection, it is also useful to the 
progressive teacher of woodworking in keeping 
him posted on the latest developments within 
the field. 

Much of the material has appeared in Cos- 
grove’s Magazine within the past two or three 
years. — Herman Hjorth 
Elements of Diesel Engineering 

By Orville Adams. Cloth, 478 pages, 614 by 
914, illustrated. Published by the Norman W. 
Henley Publishing Co., New York City. 

This is a comprehensive book on the subject 
written for the men who are preparing to enter 
the Diesel engineering field. The book contains 
over 280 illustrations. 


News Notes 





Establish New Departments 

The board of education at Ocilla, Ga., has 
established new departments in home economics 
and vocational agriculture. A three-room_ build- 
ing will be erected to the present building. 
New Vocational Education Plan 

The beard of education at Portsmouth, Va., 
has established a vocational course for diversified 
industries. The course is intended to provide high- 
school students with practical training in busi- 
ness and industry while attending high school. 
Students will be given part-time employment 
to provide the basic training in some line of 
work which they can follow after they leave 


school. 
(Continued on page 21A) 
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tric clock movements, bridge arms, tea 
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Our 23rd Annual Catalog is free for the asking. 
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LEATHERCRAFTERS— 


We supply everything needed for this fasci- 
nating work. Largest assortment of mate- 


to teachers, camp instructors, etc., who 
write for same on official letter- 
head or give connections. Others 


Samples FREE 


Headquarters for Art 

Leathers, whole or half 

skins, also cut to measure, 

Tools, designs, lacings, both in 

calf and goat skin, snap fasteners 

to match leathers, leather dye, wax 
. Sphinx Paste, slide fasteners 
and bag plates. Book on leather work $1.00 


Tell us your wants—we'll quote prices. 


W. A. HALL & SON 


253 Devonshire St., Boston, Mass. 
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Trade School in Miami, Fla. 

A county-wide trade and industrial school has 
been established in a remodeled building in Miami, 
Fla. The building will be used in offering trade 
and industrial training to pupils in Dade County. 
Discontinue Experiments in Aviation 

The board of education at West Hartford, 
Conn., has ordered the discontinuance of experi- 
ments with powered airplanes by aviation clubs 
in the schools. The action was taken in order to 
relieve the board of responsibility for injured 
students. 

New Trades Course at Mandan, N. Dak. 

A new shop has been equipped at Mandan, N. 
Dak., for giving instruction in general mechanical 
and electrical trades. The work will be organized 
on a practical basis to give experience on actual 
production jobs. Instruction will be offered in 
automotive repair, gas-engine work, farm 
mechanics, bench repair, magneto repair, inside 
wiring, and related technical information. Mr. 
L. F. Graffis has been appointed instructor in 
the trades department. 

New Practical-Arts Building 

The new Practical-Arts Building at the State 
Teachers’ College, Fitchburg, Mass., was dedicated 
on May 21, 1937. The cost of the building was 
$23,000. The building is dedicated to the belief 
that industrial arts is an important subject in 
the field of general education and that it is of 
benefit to all boys and to an increasing number 
of girls. 

Craftsman’s Guild Competition 

Each year thousands of American boys look 
forward to the Annual Craftsman’s Guild Com- 
Petition, sponsored by the Fisher Body Corpora- 
tion, in Detroit, Mich. This year, in addition to 
the contest on an old-style carriage, the firm 
announced a contest on scale models of auto- 


mobiles incorporating new and original ideas in 
automobile-body design. 

The contest was governed by rules prepared by 
the Fisher Body Craftsman’s Guild, the educa- 
tional foundation maintained by the Fisher Body 
Division of General Motors Corporation. All 
boys entering the contest were classified accord- 
ing to their age, one group comprising boys from 
12 to less than 16 years, and another of boys 
from 16 to less than 20 years old. 

This year’s contest, which closed on July 1, 
presented awards amounting to $47,350, includ- 
ing two four-year university scholarships, 686 
state cash awards, and trips to the Guild con- 
vention for a junior and a senior from each of 
the nine regional districts. 

One hundred miniature automobiles from boys 
of the northwestern states were on display in 
Portland the week of the contest, while four 
judges selected the state and regional winners. 
The judges for this region were John Lutz, 
Detroit; John Reinel, Detroit; F. M. Groshong, 
Portland; and David Johnson, Portland. The 
scores were based upon design and artistic merit, 
scale fidelity, workmanship, practicability of 
design, painting and color application, proportion 
and balance of design and parts. 

The regional first prize in the senior division 
was awarded to Ronald Miller, Portland; in the 
junior division, the honors went to Russell Schnell, 
Vancouver. Both were given free trips to Detroit. 
New Apprentice Program 

A new program of apprentice instruction for 
the various factories in East Aurora, IIl., has 
been undertaken at the East High School, with 
an enrollment of fifteen apprentices. Mr. C. I. 
Carlson, the instructor in charge, is carrying 
out the program in co-operation with the Fox 
River. Manufacturers’ Association. 

To fill a demand for workers as a result of 


the depletion of forces during the depression, 
the factories are employing from 35 to 40 
apprentices, who are employed in the various 
factories five days a week, and on Saturday 
morning attend apprentice courses. The classes 
are held in the East High School for boys living 
on the east side, and at the West High School 
for boys living on the west side. 
Dean M. M. Willey Warns Against Federal 

Funds 

Dean M. M. Willey, of the University of 
Minnesota, speaking recently before the annual 
meeting of the American Association of Uni- 
versity Professors, said that the depression had 
curtailed interest in studies leading to the profes- 
sional careers, but had aroused greater enthu- 
siasm for vocational and technical training in 
fields not greatly affected by economic conditions. 

Dean Willey warned against federal funds be- 
cause these appropriations opened the way for 
the exercise of political influence in the man- 
agement of schools and caused increased pressure 
from various political agencies who seek to bend 
institutions to their own ends. 
New Building Course Established 

A building trades course has been established 
in the high school at Chillicothe, IIll., to become 
effective next September. The course comprises 
carpentry and the allied trades including electric 
wiring, concrete construction, painting and dec- 
orating, plumbing, and sheet-metal work. 
Trade Classes Planned in Anderson, Indiana 

The public schools, co-operating with the in- 
dustries in Anderson, Ind., have worked out an 
apprenticeship program for training in the trades. 
Under the plan, apprentices will take up the 
study of science, mathematics, and drawing as 
related to the particular trade or industry in 
which they work. The instructors are men 


(Continued on page 23A) 
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MECHANICAL 
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DON’T LET SUMMER GO BY | 


without trying.a few projects made with CATALIN, “Gem 
of colored Plastics.” A few hours spent with our Experimental 
Kit (only $2.50 post paid) will convince you that CATALIN 
should be included in your class program next fall, For 
further particulars, write now to 


FANWOOD SPECIALTIES COMPANY 
Box 8V, Scotch Plains, New Jersey 








Seeking a Position? 


Do you want to locate in the East or South, where 
there is a good demand for supervisors and teachers 
of special subjects? Write for information, telling 
us about yourself. We have filled positions on three 
continents. Thirteenth year. 

THE BALTIMORE TEACHERS AGENCY 


William K. Yocum, Manager 
516 N. Charles Street Baltimore, Md. 
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ABERNATHY 
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the wertd over. Adjustable Dep” 4” Deep. Opens 

Costs little more than the ola kind. Circular 
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Write for our new Fall 1937 
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Materials for Brush Making 


Brush Fibres, Tampico, Fibre Mixtures, Ster- 
ilized Horse Hair. Hair, Bristle and Tampico 
mixtures solid or taper stock, original lengths 
cut to size. Samples matched. 


E. B. & A. C. WHITING CO. 





Burlineton, Vermont 
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BRUCE’S SCHOOL 
SHOP ANNUALS 


Ath Edition (1931) Price $2.00 
5th Edition (1932) Price $2.00 
8th Edition (February 1935) $1.00 per copy 


Real Source Books... 


Contain excellent shop plans, layouts, course 

outlines, equipment and supply lists, directory 

services and other valuable data for reference 
purposes. 





Send your order TODAY 
together with remittance 





Address — Subscription Department 
INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 
P. O. Box 2068 Milwaukee, Wis. 








Make archery equipment 
in your shop 


THE FLAT BOW 


By HUNT and METZ 


A manual of simplified, easy-to-tollow 
directions, showing beginners just how 
to make flat bows, bow-strings, ar- 
rows, and other archery tackle. 50c 


The Bruce Publishing Co.- Milwaukee 











“HANDIEST TOOL 
IN THE SHOP”.... 


weighing but 1 Ib., 10 ounces, so well balanced it can be 
handled like a pencil, developing 15,000 r.p.m.,_ this 
grinder affords e-like accuracy—useful i- hundreds of 
es in every school shop. 

rite for more information 
about it—today. 


The Dumore Co. 
Dept. 237G_ Racine, Wisconsin 


DUMORE 
HAND 
GRINDER 
| Tome} 
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from the industry and the public schools. Job 
analyses will be made by the industrial co- 
ordinator to determine the qualifications re- 
quired to meet definite standards of accomplish- 
ment for the five trades to be included in 
the program. 
Establish Machine-Shop Course 

The school board of Pittsfield, Mass., has estab- 
lished a machine-shop course in connection with 
the vocational department of the high school. 
About $20,000 worth of machinery has been 
donated to the school department by local in- 
dustrial concerns. 
Add to Industrial-Arts Department 

The school board at Newark, Ohio, has voted 
to add to the industrial-arts training department. 
A full-time instructor has been employed and 
new equipment purchased. 
New Industrial-Arts Program 

The board of education at Fostoria, Ohio, has 
established a new industrial-arts program, which 
involves the addition of new equipment estimated 
to cost $1,800. The new department is intended 
for students who desire to pursue a trade instead 
of the general academic course. It will offer in- 
struction in electricity, metalworking, printing, 
machine-shop work, and photography. Students 
may take tryout courses before finally selecting 
the one they wish to pursue. They may also 
major in an industrial-arts course if they so 
desire. 
Announce Arc-Welding Prize Contest 

The Arc Welding Foundation, Cleveland, Ohio, 
has issued a special circular, giving the general 
rules and conditions governing the Foundation’s 
$200,000 arc-welding prize contest. The contest 
which is being sponsored by the James F. Lincoln 
Are Welding Foundation, is intended to stimulate 
an interest in the study of arc welding. 


A total of 446 prizes are offered for papers 
submitted in the contest. From the 44 sub- 
classifications, 220 papers will be selected to re- 
ceive first prizes totaling $81,400. A group of 44 
papers will be selected to receive prizes totaling 
$74,800 in the main classifications. From the 44 
papers in the main classifications, papers will be 
selected to receive the four main contest prizes 
totaling $26,000. Additional prizes to the num- 
ber of 178 will be presented at $100 each. The 
winner of the grand prize will receive $13,700. 
Information concerning the contest may be ob- 
tained by writing to The James F. Lincoln Arc 
Welding Foundation, P. O. Box 5728, Cleveland, 
Ohio. 

Honor Pioneer in Industrial Education 

The Annual News Bulletin of the Washington 
Industrial-Education Association, recently issued, 
has been dedicated to Charles R. Frazier, prin- 
cipal of the Edison Vocational School in Seattle, 
and a pioneer in industrial education in the state. 
The bulletin is edited by Mr. E. J. Griffin, 
Spokane. 

Enlarging Industrial-Arts Department 

The new industrial-arts building at Temple, 
Tex., was opened in September, 1936, with classes 
in woodworking, metalworking, automotive work, 
and drawing. The department maintains a full 
industrial-arts schedule and plans are being made 
for employing another teacher and adding new 
equipment. 

International Printing Ink Essay Contest 

The International Printing Ink Corporation, 
75 Varick St., New York City, N. Y., has an- 
nounced the winners of prizes in the essay 
contest sponsored in co-operation with the 
National Graphic Arts Education Guild. 

Prizes in the contest went to printing students 
in 243 vocational and high schools throughout 
the United States and Canada. For the three 


best essays submitted at each school, prize sets 
of “The Three Monographs on Color” were 
awarded, together with special certificates of 
merit. In a number of schools, the prizes were 
given out during assemblies held in connection 
with Printing Education Week. The national 
winner in the contest received a $400 scholarship 
to Carnegie Institute, a trip to New York, and 
a job at the International Printing Ink Company 
when he completes his schooling. 

New Industrial-Design Course 

A new course in industrial design has been 
established in the art department of the College 
of Fine and Applied Arts in the University of 
Illinois, through which it is planned to give 
students a firm grasp of the principles of design 
and develop speed and resourcefulness in ex- 
pression. It will also form a basis for adapting 
the student’s knowledge and creative abilities to 
the conditions under which designers must work 
in industry. 

Propose New Junior Trade School in Detroit 

The board of education of Detroit, Mich., has 
proposed the erection of a junior trade school 
for the west side. The George Junior Trade School 
serves the east side of the city. 

Favor Trade School in South Chicago 

The Chicago city council has adopted a resolu- 
tion to consider the establishment of a trade 
school in South Chicago. The proposal was in- 
itiated by industrial leaders, educators, business 
men, and labor leaders. A group representing all 
the various trades and businesses had previously 
asked the board of education and superintendent 
to include in the 1937 program a trade school 
for South Chicago. 

The plan contemplates taking a boy after 
graduation from grade school and putting him 
through two years of academic training and two 

(Continued on page 25A) 
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High Grade | 
Printing Inks 


COVERWELL 
INKS FOR 
QUALITY 
PRINTING 


MARTIN DRISCOLL & CO. 


610 Federal St. Portland, 407 E. Michigan St. 
Chicago, Ill. egon Milwaukee, Wis. 








ARCHERY 
Write for Catalogue 


Complete line of raw materials for schools. 
Mechanical Aids for School Workshop use. 


Archery Handbook Upon Request 


WOODCRAFT EQUIPMENT CO. 
Independence, Missouri 

















ORIGINAL 
Toles Vises 


18 Models for Woodwork only 
2 Actions — 3 Sizes 
Write for Prices 
w.c. TOLES CO. 
Woodstock, Ill. 











NEW! 
Stabilo Pencils with Silver Lead 


To write on Blue Prints and Black Surfaces 
FAMOUS WATERCOLOR STABILO pencils 
Can be supplied in 24 colors. 

Sold the world over. 

Swan Pencil Co., Inc, 221 Fourth Ave., New York 











ARMS?RONG 


Setting Up Tools 


Setting up time is lost time and 
lost minutes cost money. Elimi- 
nate costly ‘“‘Setting-up Hours” 
with ARMSTRONE Setting-Up 
Tools. ARMSTRONG Planer Jacks 
of rigid construction—designed 
to withstand any stress or strain 
far in excess of the job require- 
ment—<insures good, true work. 
Order from your nearest mill 
supply house today. 








Write for Catalog B-35 
ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’’ 
322 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales: 199 Lafayette St., 
San Francisco London 


New York 








MECHANICAL DRAWING 
Can be taught wih or WITHOUT INSTRUMENTS 
By using our two new student work manuals for Jr. 
and Sr. h School Classes at $0.75 and $0.25 each. 
NO OTHER TEXT OR PAPER NECESSARY 
Write now for sample copies to be billed to you per- 


‘sonally with return privilege within customary ten 


day period. State official position. 
GRAPHOSCORE PUB. CO., 195 Edna Ave., Bridgeport, Conn. 





CRAFT SUPPLIES 


Dyes-Steam Tank, Wooden Qbjects, Woods, Cork, 
Jekto Colors, Etching Press, Supplies, Block Print- 
ing Material, Leathers, Dyes, Tools, Batik Dyes, 
Equipment, Reeds, Tools, Basket Bases, Stencil Dyes, 
Gesso, Enamels, Patterns, Designs. 

Manufacturers and Jobbers 


WALDCRAFT CO. 
Box 6, East Mich. St. Station Indianapolis, Ind. 





LEATHERCRAFT 
LEATHERS, LACING, TOOLS, SNAPS, DYES, 
TALONS, AND SUPPLIES. 
Leather sold whole or half skin—or cut to measure. 
Free Catalogue 
LAPCHESKE LEATHER CO. 
1717 West 23rd Street Des Moines, lowa 








5 More Reasons 


for standardizing on 
HOLD-HEET Glue Pots 





8. 
Lava a , “ 4. “Bae” -lese Han- 
dies. 5. Removable Wiper Red. Here 
$14 fare 5 more reasons for standardizing 
$17 on HOLD-HEETS, the pots that save 
» electricity and time—are bullt 
$24 20-year service. 
Try This Better = for 
30 Days, FRE 
Test a new HOLD- yy . our = 
classroom fer 30 befere 
buy. If it isn’t the beat pot ‘made | in 
every way, send it 
RUSSELL SLECTRIC co. 


Manufacturers 
364 W. Huren St., CHICAGO, U.S.A. 


i a 
2 qt. . 
4 qt. . 
8 qt. . $36 
115 or 230 Volte 


Sold by 
Jobbers 





HARTFORD CLAMPS 


Hartford Single and Double Bar, Self-Leeking 
and Unlocking Clamps have been standard in 
most schools for over fifteen years. 
Write for free catalog covering 
band clamps for every purpose. 


Note how the double bars keep the werk 
frem buckling. 


cont MRTFORD CLAMP CO. 








Connecticut 








WALNUT 


The O’BRIEN LUMBER CO. 


2655 S. ROBEY ST., CHICAGO 


Operating our own kilns assures you of 
dryness. Deal with a house known a 
half century for Quality and 


DOMESTIC HARDWOODS 
MAHOGANY 














LEATHERCRAFT 


pean Kouthanesete eS ees oot 4 
i.e cme class, is now uae. 
“an. Lacing - Tools - Patterns, etc. 
Ask for catalog “‘M”’ 
OSBORN BROS., 223 Jackson Bivd., Chicago 











Wood Carving 
Made 


Easy 


By J. |. Sowers 


A new book on an old 
subject, simplifying the 
art for beginners. Pro- 
fusely illustrated. 
$1.25 


THE BRUCE PUBLISHING CO. 
Chicago Milwaukee New York 











ART METAL 
WORK 
is one + _ most 
popular crafts in 
school work. 

We specialize in equipments and sup- 

plies. When ordering hammers and 
anvils specify “Rose”. 

Send for a sample copy of our brochure “The 


Metal Crafts” and mention this magazine. It 
is full of helpful suggestions for teachers. 


METAL CRAFTS SUPPLY CO. 
37 Aborn St., Providence, R. I. 











LOOMS, Table and Foot 
Reed, Raphia, Handicraft Supplies 
Send for catalog 


J. L. HAMMETT CO. 
CAMBRIDGE, MASS. 











Exxecrao -TYPERS 


Especially qualified to 
be of service to the 
school printshop. 
Promptness and quality 
assured. 

Forms returned same 
day received. 


Badger Electrotype Co. 
600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wis. 
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years of training in one of the basic trades. He 
would then work in one of the industrial plants, 
continuing postgraduate work in his trade for a 
certain period. 
Forest Conservation in Western Pines 

The Western Pine Association of Portland, 
Ore., has issued a 24-page booklet, giving a pic- 
torial story of the forestry work now being -car- 
ried on by members of the association. The book- 
let tells what the western pine industry is doing 
to keep its lands productive and to assure western 
communities of a stable forest resource. 
Monographs on Trades and Professions 

Principals and teachers in the vocational de- 
partments of public schools will be interested in 
a new circular describing clearly and concisely 
the Commonwealth Monographs dealing with 50 
different trades and professions. Any two of these 
monographs may be obtained free by addressing 
the Commonwealth Book Co., Inc., 241 Railway 
Exchange Bldg., Chicago, Ill. 
Structural Clay Products Institute 

Aggressive and persistent activity of vocational 
directors in placing greater emphasis on pre-ap- 
prenticeship training and on better selection of 
apprentices, says William F. Patterson, of the 
Federal Committee on Apprentice Training, will 
have tremendous effect on American youth. In- 
dications are that industry will lend strong sup- 
port to the vocational training program. In this 
direction, the Structural Clay Products Insti- 
tute, of Washington, D. C., has established a 
vocational program with its own director to 
assist in the teaching of masonry as a craft. 


Courses are being offered for the purpose of, 


turning out thoroughly trained apprentices in 
masonry. The plan has met with considerable 
success. New methods of construction are being 
studied and the latest information resulting from 
the work of engineers and architects is being used. 
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School-Shop 
Equipment News 














NEW STANLEY DIRECT READING RULE 

The new Stanley No. 6386 “pull-push” rule, 
manufactured by Stanley Tools, New Britain, 
Conn., has a direct reading feature for inside 
measurements. The flexible-rigid steel blade has a 
white enamel surface against which the black 
graduations stand out. The blade is graduated in 
inches and sixteenths on both edges for the entire 


length. 

















Direct-Reading Rule 


The No. 6386 rule has all of the refinements of 
the Stanley rules, and is a handy watch-size tool 
for measuring straight distances, circumferences, 
irregular shapes, and for outside as well as inside 
measurements. Each rule is packed in a con- 
venient box. Complete information about this 
new Stanley rule will be furnished upon request. 


ANNOUNCE NEW SHOP TYPEWRITER 
RIBBON 

The new opaque shop typewriter ribbon, re- 

cently put out by the Ozalid Corporation, 354 

Fourth Ave., New York, N. Y., is a dense ribbon 

intended exclusively for photo-reproduction work. 
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The Ozalid typewriter ribbon provides clearer, 
cleaner, and sharper reproductions of typing and 
obviates the necessity of the usual carbon back- 
ing. It is ideal for making master copies from 
which white prints, blueprints, photostats and 
photo-engravings are to be made. 

The Ozalid typewriter ribbon is useful also in 
making out bills of materials, specifications, and 
other data which must be duplicated accurately 
and quickly. Complete information will be fur- 
nished upon request. 





Sander plane 


NEW MODELS OF AMERICAN 
SANDERPLANE 


The new American Sanderplane, manufactured 
by the American Floor Surfacing Machine Com- 
pany, Toledo, Ohio, is a portable, electrically 
driven, perfectly balanced belt sander, for wood, 
metal, stone, and marble sanding applications. 
This belt sander is not only used for normal 
sanding and planing operations, but is capable 
of doing many jobs formerly impossible. It is 
manufactured in two different models. Model 
No. 3 is equipped with a highly efficient built-in 
dust-collecting system. 

Complete information is available upon re- 
quest. 








A New GENERAL SHOP SERIES 


Attractive shop texts based on definite educational 

objectives. Provide practical instruction for begin- 

ning students. They are fresh in treatment, sound 

in theory profusely illustrated, clearly printed and 

extremely flexible to meet the varying shop organ- 

ization needs. 

GENERAL SHOP WOODWORKING........................ 72ec 
By Fryklund- 

Elementary woodworking, fundamental operations, 

general related and technical information. 

GENERAL SHOP ELECTRICITY....................-..-.----- 60c 
By Dragoo-Dragoo 

Basic instruction with related information for ele- 

mentary electricity courses 

GENERAL SHOP METAL WORK pabeininicbensnabnenasbaiinsil 60c 
By Dragoo-Dragoo 

Treats bench metal work, sheet metal, ornamental 

or wrought iron, and art meta’ 

GAS AND A.C. ARC WELDING AND CUTTING....72c 
By R. F. Jennings 

Makes clear the application of this rapidly develop- 


ing process. 
THREE PROJECT BOOKS By W. W. Klenke 
Unique Simple Toys, I....50c Book Picneeie 50c 


Doll’s Furniture........ 50c 


McKNIGHT & McKNIGHT, Publishers, Bloomington, Ill. 











Plastic Wood is actually a Repair Kit 
in a can—or tube! Repairs broken 
furniture, fills old nail and screw holes, 
hides nicks, gouges and cracks in wood, 
etc.—quickly and permanently. 
Get it at any hardware, paint 
and 10¢ store—in 9 colors in- 
cluding white. Try it today. 















A Repair Kit in a Can... 
Handles Like Putty — Hardens Into Wood 
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United States Blue Print Paper Co. : GLUE OF THE ANCIENYS 
A complete line of Drafting Materials for Schools fe GONE MODERN... 
and Colleges im : is the fascinating title of attractive, informative b : 
Let us quote your requirements = brochure available to all pupils and instructors REE 


United States Blue Print Paper Co. MONITE WATERPROOF GLUE CO, 
207 “tot Wabash Ave. Chicago, Illinois 29 Monite Building, Minneapolis, Minn. 

















POTTERY AND CERAMIC 
SUPPLIES 


FURNITURE DESIGNS... American Handicrafts Co. 


Formerly 

Make your own designs. Complete course inc!uding Foley-Tripp Company aii . 
in all quantities. We also carry Pottery Glazes, 

special perspective sketchboard and free use of model Announces a complete handicraft Modeling Tools and all Ceramic Supplies. 


loan department for only 8.50. No vocational teacher : 
should be without this course and service. Write f supply service. We have long heen Catalog Upon Request. 


‘or 
free descriptive folder. KLOK FURNITURE INSTI- sas 5 2 
TUTE, 430 LYON ST_N. E.. GRAND RAPIDS, MICH. specialists in Leathercraft. In re CERAMIC ATELIER, es N. p06. Latatle Senet, 
sponse to popular demand we are now ols 
equipped to furnish your require- 
ments in— 
Leathercraft Crystolcraft Metaicrafi 
Basketry 


1 " Linoleum Block Wood Carving e 
‘Westko Modeling Clay” a... T. A. Foley Lumber Co. 
We Furnish Schools With 


catalogue 

This clay is used in Schools and American Handicrafts Co. 

Art Institutions throughout the NeW YORK: My, Cent A te se te anit Lumber, Panels, Dowels 
and Cedar Chests 


United States. 
DO YOUR SANDING BY POWER PARIS, ILLINOIS 


Write for prices and information Belt 6 Wide—Table 36"or 60" Long 
Here’s a sander finisher you can afford, 
: wv like _— use for ong so 

= - arge—practical—inexpensive. orks 
Western Stoneware Co. up to 36” wide and any length stock. 


Sands—grinds small parts simultane- 


Monmouth, Illinois ously. Pays for itself—easy to own! We 
also build Saws, Jointers, Shapers, 

Lathes, Planers, Jig and Band Saws. T Ss 
Send for complete 40 page catalog 


WANTED BOICE-CRANE CO., ag "C9, Toledo, Oo. f ‘@) 4 J U A | @] i S 


The Enoch Pratt Free Library, Baltimore, 

Maryland, is very anxious to complete its file CRAFT SUPPLIES ee. Lee 

of INDUSTRIAL ARTS AND _ VOCA- for SCHOOL - CAMP - HOME 

TIONAL EDUCATION and solicits offers of | . .., or : : wegen Prentice Recipe Mee 5 
pecial Monel, Brass, Bronze, Copper and Aluminum. “true-to-life”? models, many of which are 


of Vol. 5. 1914 (Feb. issue). Pyrailn, Linoleum Cutters, Archery Materials, Wood Burn- 
ing Sets. Tooling Calf at 60c and 53c per Sq. Ft. Beveled equipped with their own power plants. 


Lace $4.59 per 100 Yds. Craft Strip $1.75 per 100 Yds. Prepared especially for beginners, the work 
Write for Catalogue is nr nai 1 

Western Crafts & Hobby Supplies cement aeeeting te Lany eee 

Dept. ty and every step in the construction is 


532 W. Ind Street Davenport lowa made simple and clear. $2.00 
























































Industrial Furnaces 


FORGES - MELTERS - OVENS _ 
Complete Tables The Bruce Publishing Co. 
BLOW PIPES New York Milwaukee Chicago 
Suitable sizes for school shops 
Write for complete information 
American Gas Furnace Co. 
ELIZABETH, N. J. TOOLS ALWAYS SHARP 
with PLURALITY OILSTONE 
Completely TOOL 
revised & enlarged SAFE ' GRINDERS 
FOOL PROOF ow in 
Crispin’s revised DICTIONARY OF TECH- - | a 
NICAL TERMS contains the most modern, te. 450 Plontiy Ae 
and widely accepted definitions of terms Sta-Warm Electric Glue pots No. 475 Plurality 
(4-8 ats.) quickly heat glue No. 450 Grinding can be done on a 


in everyday use in woodworking, building to proper 145-150°, with auto- Plurali‘y Jr. ne gee Ang tinge Seagee ool 
trades, electricity, metalworking, aeronau- eas Casnetae Ry & lecther stropping or emery 
tics, architecture, chemistry, etc. Profuse- pres te > lel he. de jocket —_ — conga aaah, 
ly illustrated. No shop is complete without pea ere ca ww and teas boll Wontiag Ghost 
a copy! $2.00 fool proct methods used in ali motor drive. Especially 
ern factories. guarded for school shop 
use. Details on request. 


The Bruce Publishing Co. a Mummert-Dixon Co. Hanover, Pa. 


New York Milwaukee Chicago Representea Grand Rapids Origi i 
» iginators and Pioneer Manufacturers 
by Oliver Mach. Co. Mich. of Oilstone Tool Grinders 
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